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For  less  severe  infections,  write  Augmentin®  500  mg  BID 


For  more  severe  infections,  write  Augmentin®  875  mg  BID 


60%  reduction  in  problem  diarrhea*  with  Augmentin  875  mg  BID  when 
compared  with  Augmentin  500  mg  TID 

All  indications  previously  treated  with  Augmentin  TID  can  now  be 
treated  as  successfully  with  Augmentin  BIDt 


For  more  information,  please  call  1-800-366-8900,  ext.  5231 


11  years  of  undiminished  efficacy f 1,2 

* Problem  diarrhea  defined  as  severe  diarrhea  or  withdrawals  with  diarrhea. 

fFor  susceptible  strains  of  indicated  organisms.  Augmentin  is  appropriate  initial  therapy  when  you  suspect  |Hactamase-producing  pathogens. 
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AUGMENTIN'  amoxicillin/clavulanate  potassium 

BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION.  SEE  PACKAGE  INSERT. 

INDICATIONS  AND  USAGE:  Augmentm  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 
the  designated  organisms  in  the  conditions  listed  below 

Lower  Respiratory  Tract  Infections  caused  by  B-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Moraxella 
(Branhamella)  catarrhalis  Otitis  Media  causeo  by  (3-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Morax- 
ella (Branhamella)  catarrhalis  Sinusitis  caused  by  ^-lactamase-producing  strains  of  Haemophilus  influenzae  and  Mo- 
raxella (Branhamella)  catarrhalis  Skin  and  Skin  Structure  Infections  caused  by  (3-lactamase-producing  strains  of  Staphy- 
lococcus aureus,  Escherichia  coli,  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  (J-lactamase-producing  strains 
of  E coli,  Klebsiella  spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed  above,  infec- 
tions caused  by  ampicillm-susceptible  organisms  are  also  amenable  to  Augmentm  treatment  due  to  its  amoxicillin  con- 
tent Therefore,  mixed  infections  caused  by  ampicillin-susceptible  organisms  and  (Mactamase-producmg  organisms 
susceptible  to  Augmentm  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  m vitro 
activity  against  Streptococcus  pneumoniae  than  does  ampicillin  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
intermediate  susceptibility  to  ampicillin  or  penicillin  are  fully  susceptible  to  amoxicillin  and  Augmentm  (See  Microbiol- 
ogy subsection ) 

Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  should  be  performed 
together  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
logical and  susceptibility  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when  there 
is  reason  to  believe  the  infection  may  involve  any  of  the  3-lactamase-producmg  organisms  listed  above  Once  results 
are  known,  adjust  therapy,  if  appropriate 

CONTRAINDICATIONS:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 
mentm- associated  cholestatic  jaundice/hepatic  dysfunction 

WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 
REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS 
WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGENS 
THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE- 
RIENCED SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
MENT! N.  CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI- 
CILLINS, CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTIN  SHOULD  BE 
DISCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
IMMEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE  OXYGEN.  INTRAVENOUS  STEROIDS  AND  AIR 
WAY  MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED  Pseu 
domembranous  colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin,  and 
has  ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to  consider  this  diagnosis  in 
patients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  with 
antibacterial  agents  alters  the  normal  flora  of  tne  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated  colitis " After  the  diagnosis  of 
pseudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
pseudomembranous  colitis  usually  respond  to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration 
should  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
terial drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentm  cautiously  in  patients  with  evidence 
of  hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths 
have  been  reported  (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
been  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
ADVERSE  REACTIONS ) 

PRECAUTIONS:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
otics, periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisable 
during  prolonged  therapy 

A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillin  develop  an  erythematous  skin  rash  Thus, 
ampicillin  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  supermfec- 
tions  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  involv- 
ing Pseudomonas  or  Candida ).  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin  Concurrent  use  with  Augmentm 
may  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-administration  of  probenecid  cannot  be  recom- 
mended The  concurrent  administration  of  allopurmol  and  ampicillin  increases  substantially  the  incidence  of  rashes  in 
patients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillin  alone  It  is  not  known  whether  this  potentia- 
tion of  ampicillin  rashes  is  cue  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
mentm and  allopurmol  administered  concurrently 

Drug/Laboratory  Test  Interactions:  Oral  administration  of  Augmentm  will  result  in  high  urine  concentrations  of 
amoxicillin  High  urine  concentrations  of  ampicillin  may  result  in  false-positive  reactions  when  testing  for  the  presence 
of  glucose  in  urine  using  Clinitest®,  Benedict's  Solution  or  Fehlmg's  Solution  Since  this  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentm.  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
tions (such  as  Clmistix*  or  Tes-Tape®)  be  used 

Following  administration  of  ampicillin  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
gated estriol,  estriol-glucuromae,  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentm 

Carcinogenesis.  Mutagenesis,  Impeirment  of  Fertility:  Long-term  studies  in  animals  have  not  been  performed  to 
evaluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentm  was  investigated  in  vitro  with 
an  Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
in  vivo  with  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  m vitro  mouse  lym- 

Eihoma  assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

mpairment  of  Fertility:  Augmentm  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose,  1480 
mg/m?/day,  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
dosed  with  a 2 1 ratio  formulation  of  amoxicillin  clavulanate 

Teratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
mentm at  oral  dosages  up  to  1200  mg/kg/day,  equivalent  to  7200  and  4080  mg/m?/day.  respectively  (4  9 ana  2 8 times 
the  maximum  human  oraldose  baseoon  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 
tm There  are,  however,  no  adequate  and  well-controlled  studies  in  pregnant  women  Because  animal  reproduction  stud- 
ies are  not  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 
have  shown  that  intravenous  administration  of  ampicillin  decreased  the  uterine  tone,  frequency  of  contractions,  height 
of  contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentin  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
likelihood  that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillin  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution  should  be  exercised  when 
Augmentm  is  administered  to  a nursing  woman 

ADVERSE  REACTIONS:  Augmentm  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
were  mild  and  transient:  <3%  of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 
reported  adverse  effects  were  diarrhea/loose  stools  (9%),  nausea  (3%).  skin  rashes  and  urticaria  (3%),  vomiting  (1%) 
and  vaginitis  (1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
mended dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 

Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
neous candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
after  antibiotic  treatment  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema,  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
Stevens-Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
These  reactions  may  be  controlled  with  antihistamines  and.  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
actions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
sional fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  penicillin  (See  WARNINGS  ) A moderate  rise 
in  AST  (SGOT)  and/or  ALT  (SGPT)  has  been  noted  in  patients  treated  with  ampicillin  class  antibiotics  but  the  significance 
of  these  findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST  and/or  ALT),  serum 
bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentm  The  histologic  findings  on  liver 
biopsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
onset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontin- 
ued The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report- 
ed (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ciated with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 
reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosinophilia,  leukopenia  and  agranulocytosis 
have  been  reported  during  therapy  with  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy 
and  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
treated  with  Augmentm  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
dizziness  have  been  reported  rarely 
DOSAGE  AND  ADMINISTRATION 

Since  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg, 
as  the  potassium  salt),  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
fore, 2 Augmentin  250  mg  tablets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet 
Dosage: 

Adults:  The  usual  adult  dose  is  1 Augmentm  500  mg  tablet  every  1 2 hours  or  1 Augmentin  250  mg  tablet  every  8 hours 
For  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  oe  1 Augmentm  875  mg  tablet  every 
12  hours  or  1 Augmentm  500  mg  tablet  every  8 hours 

Patients  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
Severely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/minute  should  not  receive  the  875  mg  tablet 
Patients  with  a glomerular  filtration  rate  of  10  to  30  mL/minute  should  receive  500  mg  or  250  mg  every  12  hours,  depend- 
ing on  the  severity  of  the  infection  Patients  with  a less  than  10  mL/minute  glomerular  filtration  rate  should  receive  500 
mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection 

Hemodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours  They  should  receive  an  additional  dose  both 
during  and  at  the  end  of  dialysis 

Hepatically  impaired  patients  should  be  dosed  with  caution  and  hepatic  function  monitored  at  regular  intervals  (See 
WARNINGS) 

Pediatric  Patients:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 
tions 

Due  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
the  Augmentin  250  mg  chewable  tablet  (250/62.5),  the  Augmentin  250  mg  tablet  should  not  be  used  until  the 
pediatric  patient  weighs  at  least  40  kg  or  more. 

Administration:  Augmentm  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 
enhanced  when  Augmentm  is  aammistered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  intol- 
erance. Augmentm  should  be  taken  at  the  start  of  a meal 
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yards,  and  cozy,  sheltered  homes. 
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Trees  Make  a World  of  Differ- 
ence. Between  smoggy  air  and 
noisy  traffic,  and  clean  air  and 
quiet  places  to  enjoy. 

By  planting  trees,  you  can  in- 
crease the  value  of  your  property 
up  to  1 5%  or  more.  At  the  same 
time,  you’ll  make  a personal,  pos- 


itive contribution  to  a better  en- 
vironment. 

The  trees  you  plant  will  remove 
carbon  dioxide  from  the  air,  pro- 
duce oxygen,  and  give  wildlife  a 
home.  And  trees  help  conserve 
energy.  They  can  lower  your 
heating  bills  10-20%,  and  cut 
cooling  costs  15-35%. 

Find  out  how  trees  can  make  a 
world  of  difference  for  you,  and 
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free  brochure  write:  Trees  For 
America,  The  National  Arbor 
Day  Foundation,  Nebraska  City, 
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(Chavez  GF,  Ellis  AA:  Pediatric  hospital  admissions  for  measles — Lessons  from 
the  1990  Epidemic.  West  J Med  1996;  165:20-25) 


To  examine  the  descriptive  epidemiology  of  serious  measles  complications  and  associated  hospital 
costs  during  a major  epidemic,  we  used  California  population-based  hospital  discharge  data  to  iden- 
tify hospital  admissions  for  measles  during  1986  through  1990  (ICD-9  code  055,  n = 4,201).  We 
examined  5-year  trends  and.  for  1990  pediatric  epidemic  cases  (n  = 2.234),  sociodemographic  and 
hospital  admission  financial  data.  Hospital  admission  rates  for  measles  rose  significantly  between 
1986  and  1990.  During  the  1990  epidemic,  preschool  children  aged  1 to  5 years,  Medi-Cal  benefi- 
ciaries, Hispanics,  and  those  living  in  urban  counties  accounted  for  most  hospital  admissions.  Young 
infants  and  residents  of  southern  California  and  the  San  Joaquin  Valley  had  the  highest  risks.  Medi- 
Cal  beneficiaries  and  Asian  children  were  at  an  increased  risk  for  death  during  the  hospital  stay.  The 
average  hospital  admission  cost  was  $8,201,  and  the  average  length  of  hospital  stay  was  4.6  days. 
Hospital  costs  amounted  to  $18  million,  two  thirds  of  which  was  paid  for  by  Medi-Cal.  Measles  is  a 
serious  disease  that  can  result  in  severe  complications  requiring  lengthy  and  costly  hospital  stays. 
We  must  remain  alert  to  its  continuing  threat,  complications,  and  resulting  financial  burdens. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  pro- 
grams in  Arizona  is  compiled  by  the  Arizona  Medical  Asso- 
ciation. All  courses  listed  have  been  certified  as  meeting  the 
criteria  for  Category  I of  the  ArMA  CME  Certificate  and  the 
AMA  Physicians  Recognition  Award.  To  list  Category  I con- 
tinuing medical  education  programs,  please  send  informa- 
tion to  Arizona  Medical  Association,  810  West  Bethany 
Home  Road,  Phoenix,  AZ  8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


October  7-10 — Visiting  Fellowships  in  MRI.  University  of  Arizona  College 
of  Medicine  at  the  Biltmore  Advanced  Imaging  Center,  Phoenix. 
Mon-Thurs.  Contact:  (800)  848-4920,  ext  2575. 

October  14-18 — Neuroradiology:  Review  and  Update.  University  of  Ari- 
zona College  of  Medicine  at  the  Biltmore  Advanced  Imaging  Center, 
Phoenix.  Mon-Fri.  Contact:  (800)  848-4920,  ext  2575. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson.  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical 
Association.  All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ANESTHESIOLOGY 

November  8-10 — 8th  Annual  Anesthesiology  Update:1996  UCD  at  Mon- 
terey Plaza  Hotel.  Monterey.  14  hrs.  $350.  Contact:  UCD. 

January  8-1  I — Anesthesiology  Update  1997.  UCSD  at  Hotel  del  Coronado. 
Coronado.  Wed-Sat.  21  hrs.  $375.  Contact:  UCSD. 

January  3 1 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesi- 
ology. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Uni- 
versal City.  15  hrs.  $295.  Contact:  Dayid  J.  Stewart,  MB.  Prog.  Dir..  Pedi- 
atric Anesthesiology  Conf..  Children's  Hospital  Los  Angeles,  PO  Box 
54700.  Los  Angeles  90054.  (213)  669-2262. 


CARDIOLOGY 

September  26-28 — 10th  Annual  International  Workshop  on  Future  Direc- 
tions in  Interventional  Cardiology.  American  College  of  Cardiology  at 
Santa  Barbara.  Thurs-Sat.  Contact:  ACC.  (800)  253-4636,  ext  695. 

October  3-6 — Coronary  Interventions:  1996.  Scripps  Clinic  and  Research 
Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla.  Thurs-Sun. 
28  hrs.  Contact:  Scripps  Clinic,  (619)  554-8556. 

October  10-12 — Cardiology  Update  1996.  American  College  of  Cardiology 
at  Carmel  Valley  Ranch  Resort.  Thurs-Sat.  12  hrs.  Contact:  Registration 
Secretary,  Extramural  Programs  Dept.  ACC,  9111  Old  Georgetown  Rd.. 
Bethesda,  MD  20814.  (800)  253-4636. 

October  17-19 — 15th  Annual  Recent  Advances  in  Pulmonary  and  Criti- 
cal Care  Medicine.  UCSF  at  Sheraton  Palace  Hotel.  San  Francisco. 
Thurs-Sat.  17  hrs.  $475.  Contact:  UCSF. 

November  2 — Update  in  Electrocardiography  and  Arrhythmias.  UCSF  at 
AHA  Hotel.  San  Francisco.  Sat.  7.5  hrs.  $175.  Contact:  UCSF. 

November  22-24 — Coronary  Heart  Disease  Update.  Medical  Education  Re- 
sources at  Disneyland  Hotel.  Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Linda 
Main.  Meetings  Coordinator.  Medical  Education  Resources,  1500  W 
Canal  Court,  Ste  500,  Littleton.  CO  80120-4569.  (800)  421-3756. 

December  13-15 — 14th  Annual  Advances  in  Heart  Disease.  American  Col- 
lege of  Cardiology  at  San  Francisco.  Contact:  ACC,  (800)  253-4636,  ext 
695. 

January  24-26 — Clinical  Nuclear  Cardiology:  Case  Review  With  the  Ex- 
perts. American  College  of  Cardiology  at  Los  Angeles.  Fri-Sun.  Contact: 
ACC,  (800)  253-4636,  ext  695. 


DERMATOLOGY 

October  5-9 — lltli  Combined  Skin  Pathology  Course  and  Workshop  in 
Dermatopathology.  UCSD  at  San  Diego  Princess.  Sat-Wed.  37  hrs.  $600. 
Contact:  UCSD. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

November  2-3 — The  Skin  From  A to  Z:  Tips  on  Practical  Therapy  and 
Office  Techniques.  UCSF.  Sut-Sun.  Contact:  UCSF. 

January  31 -February  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD. 


EMERGENCY  MEDICINE 

October  17-19 — 15th  Annual  Recent  Advances  in  Pulmonary  and  Criti- 
cal Care  Medicine.  UCSF  at  Sheraton  Palace  Hotel.  San  Francisco. 
Thurs-Sat.  17  hrs.  $475.  Contact:  UCSF. 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Re- 
gency. La  Jolla.  20  hrs,  $495.  Contact:  Jacqueline  Shiller.  PO  Box  270469. 
San  Diego  92198.  (619)  674-5200. 

October  20-23 — Cellular  Injury  and  Brain  Edema,  1996.  Foundation  for 
Pediatric  and  Laser  Neurosurgery.  Inc.  at  Hyatt  Regency  Hotel.  San  Diego. 
Sun-Wed.  19  hrs.  $350-$400.  Contact:  Hector  E.  James.  MD.  Coordinator. 
Foundation  for  Pediatric  and  Laser  Neurosurgery,  Inc,  7930  Frost  St.  Ste 
304,  San  Diego  92123.  (619)  560-4791. 

October  21-25 — Emergency  Medicine  Symposium  l.  UCSD.  Mon-Fri.  32 
hrs.  $495.  Contact:  UCSD. 

October  28-November  1 — 25th  Annual  Topics  in  Emergency  Medicine. 
UCSF  at  Holiday  Inn.  Union  Square,  San  Francisco.  Mon-Fri.  32  hrs. 
$655.  Contact:  UCSF. 

November  11-15 — Emergency  Medicine  Symposium  III  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Mon-Fri.  32  hrs.  $495.  Contact: 
UCSD. 

December  7-8 — Stabilization  and  Management  of  the  Critically  111  Child. 

UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

December  16-20 — Emergency  Medicine  Symposium  II  UCSD.  Mon-Fri. 
32  hrs.  $495.  Contact:  UCSD. 

February  17-21 — Emergency  Medicine  Symposium  I.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  32  hrs.  $495.  Contact:  UCSD. 
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(Continued  from  Page  10) 

FAMILY  PRACTICE/PRIMARY  CARE 

September  19 — Immunization  Update  1966.  CDC  Public  Health  Training 
Network  at  local  hospitals.  Thurs.  3 hrs.  Contact:  Provider  Relations  or 
Education  office  at  your  hospital,  local  health  department's  Immunization 
Coordinator  or  CHDP  Program,  (619)  594-21 15. 

September  28 — Stroke  Prevention  Management  in  the  Primary  Care  Set- 
ting; Update  1966.  UCSF  at  AHA  Hotel,  San  Francisco.  Sat.  7.5  hrs. 
$160.  Contact:  Mary  Henderson,  UCSF  Mt  Zion  Center  on  Aging,  (415) 
750-5342. 

October  9-11 — Primary  Care  Medicine:  Principles  and  Practice.  UCSF  at 
AHA  Hotel,  San  Francisco.  Wed-Fri.  20  hrs.  $525.  Contact:  UCSF. 

October  9-12 — Semiannual  Wound  Management  Workshop:  For  Pri- 
mary Care  Professionals.  UCSD  at  San  Diego  Hilton  Beach  and  Tennis 
Resort.  Wed-Sat.  17  hrs.  $475.  Contact:  UCSD.  Edith  Bookstein,  (619) 
454-3212. 

October  17-20 — Office  Based  Orthopaedics  for  the  Primary  Care  Physi- 
cian. UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Thurs-Sun.  18.5  hrs. 
$3954450.  Contact:  UCSF. 

October  19 — Symposium  on  Women’s  Health  UCD  at  UCD  Medical  Cen- 
ter. Sacramento.  Sat.  7 hrs.  $70.  Contact:  UCD. 

October  21 — OB/GYN  Pathology.  USC  at  Red  Lion  Hotel,  Glendale.  Mon. 
8 hrs.  $185.  Contact:  USC. 

October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego. 
20  hrs,  $450.  Contact:  Jacqueline  Shiller.  PO  Box  270469,  San  Diego 
92198.  (619)674-5200. 

November  15-17 — Women’s  Health  Issues  in  Primary  Care.  UCSD  at 
Hilton  Hotel,  San  Diego.  Fri-Sun.  17.5  hrs.  Contact:  UCSD. 

November  17-19 — 3rd  Annual  Western  Retreat:  Practical  Primary  Care. 

Scripps  Clinic  and  Research  Foundation  at  Silverado,  Napa.  Sun-Tues.  12 
hrs.  Contact:  Scripps,  (619)  554-8556. 

December  5-6 — Controversies  in  Women’s  Health.  UCSF  at  Mark  Hopkins 
Hotel,  San  Francisco.  Thurs-Fri.  13  hrs.  $355.  Contact:  UCSF. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

January  17-19 — Practical  Dermatology  for  the  Primary  Care  Physician. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  La  Jolla.  Fri- 
Sun.  20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  270469, 
San  Diego  92198.  (800)  993-1632  or  (619)  674-5200. 

January  20-22 — Ophthalmology  and  ENT  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency.  La 
Jolla.  Mon-Wed.  20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO 
Box  270469.  San  Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

January  31 -February  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs. 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division. 

(800)  USC-1II9. 


February  14-16 — Office  Gynecology  and  Women's  Health  for  the  Primary 
Care  Physician.  CMEA  at  Hyatt  Islandia,  San  Diego.  Fri-Sun.  20  hrs. 
$475.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  270469.  San  Diego 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  17-19 — Pediatrics  Update  1997.  CMEA  at  Hyatt  Islandia.  San 
Diego.  Mon-Wed.  20  hrs.  $475.  Contact:  CMEA.  Jacqueline  Shiller.  PO 
Box  270469.  San  Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

February  17-19 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 


INFECTIOUS  DISEASE 

October  26-Novenrber  2 — National  Infectious  Disease  Update  Conference. 
Santa  Rosa  Kaiser  Permanente  Medical  Center  on  the  Sun  Princess  Cruise, 
Western  Caribbean.  Sat-Fri.  7 hrs,  $50-$  100.  Contact:  Infectious  Disease 
Update/SRO,  Kaiser  Permanente  Medical  Center,  401  Bicentennial  Way, 
Santa  Rosa  95403-2192. 

December  5-7 — Clinical  Care  of  the  AIDS  Patient.  UCSF  at  Sheraton  Place 
Hotel,  San  Francisco.  Thurs-Sat.  24  hrs.  $395.  Contact:  UCSF. 

February  6-8 — Epidemiology  and  Prevention  of  Infectious  Diseases.  UCSF 
at  Fairmont  Hotel,  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

INTERNAL  MEDICINE 

September  19-21 — Rheumatology  Board  Review.  UCSF  at  Miyako  Hotel. 
San  Francisco.  Thurs-Sat.  24  hrs.  Contact:  UCSF. 

September  27-October  2 — Internal  Medicine  1996 — Fall  Program. 
Continuing  Medical  Education  Associates  at  Loews  Coronado  Bay  Resort. 
San  Diego.  Fri-Wed.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469. 
San  Diego  92198.  (619)  674-5200. 

September  30-October  4 — Texas  Internal  Medicine  Conference.  UCSD  at 
Westgate  Hotel,  San  Diego.  Mon-Fri.  Contact:  UCSD. 

October  3-4 — Design  and  Methods  of  Clinical  Trials.  UCSF  at  Holiday  Inn, 
Union  Square,  San  Francisco.  Thurs-Fri.  12.5  hrs.  $285-$375.  Contact: 
UCSF. 

December  8 — Endocrine  Ttimors:  1 01st  Semi-Annual  Cancer  Seminar. 

California  Tumor  Tissue  Registry  at  Ritz-Carlton  Hotel,  San  Francisco. 
Sun.  8 hrs.  $265.  Contact:  CTTR.  (909)  824-4788. 

February  12-14 — Recent  Advances  in  Neurology.  UCSF  at  Hyatt  Regency 
Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps.  (619)  554-8556. 


OCCUPATIONAL  MEDICINE 

October  21-25 — Occupational  and  Environmental  Medicine  II.  UCSF  at 
Miyako  Hotel,  San  Francisco.  Mon-Fri.  40  hrs.  $725.  Contact:  UCSF. 

December  5-6 — Occupational  Disorders  of  the  Upper  Extremities.  UC 
Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  Contact:  UC 
Berkeley. 


ONCOLOGY 

October  10-12 — 20th  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  Harbor  Island  Hotel,  San  Diego.  Thurs-Sat.  17  hrs, 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
PO  Box  28,  La  Jolla  92038-0028;  Ruthanne  Crawford,  (619)  626-6794. 
October  19 — 15th  Annual  Cancer  Memorial  Symposium — Winning 
Strategy  Against  Cancer.  Victor  Valley  Community  Hospital  at  Holiday 
Inn,  Victorville.  Sat.  8 hrs,  $90.  Contact:  Hi  Desert  Joint  Cancer  Program. 
Alice  Williams,  CTR  Victor  Valley  Community  Hospital,  15248  1 1th  St, 
Victorville  92392.  (619)  245-8691,  ext  3432. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 
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OTOLARYNGOLOGY 

September  14-18 — Temporal  Bone  Surgical  Dissection  Courses.  The 
House  Ear  Institute.  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact: 
House  Ear  Institute.  (213)  483-4431,  ext  7079. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

October  19-23 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  House  Ear 
Institute.  (213)  483-4431,  ext  7079. 

October  31 -November  1 — Facial  Plating  in  Craniomaxillary  Surgery. 
UCD  at  Hvatt  Regency  Hotel,  Sacramento.  Thurs-Fri.  13  hrs.  $150.  Con- 
tact: UCD. 

November  7-9 — Otolaryngology  Update:  1996.  UCSF  at  Ritz-Carlton  Ho- 
tel. San  Francisco.  Thurs-Sat.  18.5  hrs,  $425.  Contact:  UCSF. 

November  9-13 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute.  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  House  Ear 
Institute,  (213)  483-4431,  ext  7079 

December  7-1 1 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute.  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear 
Institute,  (213)  483-443 1 . ext  7079. 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  Insti- 
tute. 2 100  W Third  St.  Los  Angeles  90057.  (213)  483-443 1 . ext  7079. 

February  1-5 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute.  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute. (213)  483-4431,  ext  7079. 


PEDIATRICS 

November  9 — Pediatric  Pain  Management  in  Managed  Care  Environ- 
ment. Children's  Hospital  and  Health  Center  at  Coming  Labs  Conference 
Center.  San  Diego.  Sat.  7 hrs,  $85.  Contact:  Children's  Hospital,  Continu- 
ing Medical  Education,  3020  Children’s  Way  (5021).  San  Diego  92123. 
(619)576-4072. 

December  7 — Fifteenth  Annual  Binational  Pediatric  Conference.  Chil- 
dren's Hospital  and  Health  Center  at  Mercy  Hospital  Education  Center, 
San  Diego.  Saturday.  5 hrs.  $45.  Contact:  Children's  Hospital,  Continuing 
Medical  Education,  3020  Children’s  Way  (5021),  San  Diego.  92123.  (619) 
576-4072. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child 

UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

January  15-18 — San  Diego  Cerebral  Palsy  Symposium.  Children’s  Hospi- 
tal at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs.  $450-$495. 
Contact:  Continuing  Medical  Education.  3020  Children’s  Way  (5021 ).  San 
Diego  92123.(619)576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  at  Town  and  Country  Hotel.  San  Diego.  Mon- 
Fri.  30.5  hrs.  $435.  Contact:  Registration  Coordinator.  Center  for  Child  Pro- 
tection, 3020  Children’s  Way  (MC5016),  San  Diego  92123.  (619) 
495-4940. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart,  MB.  Program  Dir.  Pedi- 
atric Anesthesiology  Conf..  Children's  Hospital  Los  Angeles.  PO  Box 
54700,  Los  Angeles  90054.  (213)  669-2262. 

February  28-March  2 — Current  Concepts  in  Pediatric  Medicine — 10th  An- 
niversary. Children’s  Hospital  and  Health  Center  at  San  Diego  Hilton 
Beach  and  Tennis  Resort.  Fri-Sun.  16  hrs.  $365.  Contact:  Children's  Hos- 
pital, CME,  3020  Children's  Way  (5021),  San  Diego  92123.  (619)  576- 
4072. 


PLASTIC  SURGERY 

October  12-13 — New  Directions  in  Lasers  and  Cosmetic  Surgical  Proce- 
dures. UCD.  Sat-Sun.  13  hrs.  $750.  Contact:  UCD 


October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel.  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

October  1 1-13 — California  Psychiatric  Association  Annual  Meeting.  Ran- 
cho Las  Palmas  Resort.  Fri-Sun.  18.5  hrs.  Contact:  CPA,  (800)  772-4271. 

November  2-3 — Neurology  Update.  UCSD  at  Hotel  del  Coronado.  Coron- 
ado. Sat-Sun.  12  hrs.  $350.  Contact:  Ryals  & Associates,  Inc,  PO  Box 
1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

November  8-10 — The  42nd  Annual  Group  Therapy  Symposium.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Fri-Sun.  Contact:  UCSF. 

February  12-14 — Recent  Advances  in  Neurology.  UCSF  at  Hyatt  Regency 
Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 


RADIOLOGY 

September  28-29 — Ultrasound  Update:  1996.  UCD  at  Red  Lion  Inn.  Sacra- 
mento. Sat-Sun.  10  hrs.  $190.  Contact:  UCD. 

October  24-25 — Neuroradiology  Comprehensive  Review.  UCSD  at  Hotel 
del  Coronado.  Coronado.  Thurs-Fri.  25  hrs.  $550.  Contact:  Ryals  & As- 
sociates, Inc,  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & In- 
terventional Radiology.  UCSD  at  Hotel  del  Coronado.  Coronado.  Sat- 
Sun.  14  hrs,  $375.  Contact:  Ryals  & Associates.  Inc,  PO  Box  1925. 
Roswell.  GA  30077-1925.  (770)  641-9773. 

October  28-November  1 — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado.  Coronado.  Mon-Fri.  27  hrs,  $575. 
Contact:  Ryals  & Associates,  Inc.  PO  Box  1925,  Roswell.  GA  30077- 
1925.  (770)641-9773. 


SURGERY 

September  19-21 — Working  Together  for  Success  in  a Changing  Health 
Environment.  California  Thoracic  Society  at  Marriott  Hotel.  Newport 
Beach.  Thurs-Sat.  10  hrs.  Contact:  CTS,  202  Fashion  Lane,  #219.  Tustin 
92680.  (714)730-1944. 

October  31-November  1 — Facial  Plating  in  Craniomaxillary  Surgery. 
UCD  at  Hyatt  Regency  Hotel.  Sacramento.  Thurs-Fri.  13  hrs.  $150.  Con- 
tact: UCD' 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute.  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute. 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 


UROLOGY 

October  5-9 — 1 1th  Combined  Skin  Pathlogy  Course  & Workshop  in  Der- 
matopathology.  UCSD  at  San  Diego  Princess.  Sat-Wed.  37  hrs.  $600. 
Contact:  UCSD. 

November  3-7 — VII  World  Meeting  on  Impotence.  American  Urological 
Association  and  UCSF  at  Sheraton  Palace.  San  Francisco.  Mon-Thurs. 
$400-$475.  Contact:  UCSF. 


GENERAL/MULTIDISCIPLINARY 

September  12  and  19 — Arrhythmia  Recognition.  American  Heart  Associa- 
tion at  San  Leandro.  Thurs.  10  hrs.  $120.  Contact:  CPR  Seminars,  (510) 
632-6135. 

September  16.  18.  24.  26 — CLS  Provider  Training.  American  Heart  Asso- 
ciation at  San  Leandro.  Mon  and  Wed.  Tues  and  Thurs.  16  hrs.  $170.  Con- 
tact: CPR  Seminars,  (510)  632-6135. 

September  21 — Update  in  Medicine.  USC  at  San  Diego  Marriott.  Sat.  6 hrs. 
$75.  Contact:  USC. 

October  18 — ACES  Recertification.  American  Heart  Association  at  San 
Francisco.  Fri.  6 hrs.  $100.  Contact:  CPR  Seminars.  (510)  632-6135. 
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October  19-20 — ACLS  Provider.  American  Heart  Association  at  San  Fran- 
cisco. Sat-Sun.  16  hrs.  $170.  Contact:  CPR  Seminars,  (510)  632-6135. 

October  29-31 — ABC’s  Second  Annual  Telemedicine  and  Telehealth  Con- 
ference. UCD  at  Anaheim  Convention  Center.  Tues-Thurs.  $450-$550. 
Contact:  UCD,  (800)  829-3400. 

November  8 — Assault  Prevention  for  the  Healthcare  Provider.  CPR  Semi- 
nars at  San  Leandro.  Fri.  5 hrs.  $96.  Contact:  CPR  Seminars,  (510)  632- 
6135. 

December  12-14 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary's  Hospital  at  Stanford  Court  Hotel.  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz.  MD,  American  Back  Society,  St  Joseph’s  Profes- 
sional Center,  2647  E 14th  St.  Ste  401,  Oakland  94601.  (510)  536-9929. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase.  Glendale  91206.  (213)  245-8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver 
Medical  Society,  1850  Williams  Street,  Denver,  CO  80218; 
or  telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


September  18-21 — Enhancing  Quality  and  Value  in  Cardiovascular  Care. 

University  of  Colorado  Health  Sciences  Center  at  Vail.  Thurs-Sat.  Contact: 
U of  Colo. 

October  28-November  1 — 42nd  Annual  Family  Practice  Review  (Repeat 
of  June  program).  University  of  Colorado  Health  Sciences  Center  at  Den- 
ver. Mon-Fri.  Contact:  U of  Colo. 

December  6-7 — 5th  Update  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
’90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Med- 
ical Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400, 
Albuquerque,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is 
subject  to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


September  7-8 — New  Mexico  Chapter-American  College  of  Surgeons 
Annual  Meeting.  Inn  of  the  Mountain  Gods,  Ruidoso.  Sat-Sun.  Contact: 
Catherine  Musemeche.  MD,  UNM-Division  of  Pediatric  Surgery,  221 1 
Loma  Blvd  NE,  Albuquerque  87131. 

October  3-6 — Building  “Virtual”  Integrated  Delivery  Systems:  Thriving 
in  an  Advanced  Healthcare  Market.  Pyramid  Hotel,  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar  Coordi- 
nator, 5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel.  Albu- 
querque. Thurs-Sun.  Contact:  Lovelace  Health  Systems.  National  Seminar 
Coordinator.  5400  Gibson  SE,  Ed  Bldg.  2nd  Floor.  Albuquerque  87108. 
(505)  262-3468.  FAX  (505)  262-3194. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician. 

Journal  Center,  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane.  Course  Co- 
ordinator, New  Mexico  Heart  Institute,  1001  Coal  Ave,  SE,  Albuquerque 
87106.  (505)  841-1000:  (800)  715-6644.  FAX  (505)  224-7085. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung 
Disease  Symposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel,  216  Truman 
NE,  Albuquerque  87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505) 
260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in 
Utah  is  compiled  and  edited  by  the  CME  office  of  the  Utah 
Medical  Association.  All  courses  listed  have  been  certified 
by  CME  accredited  institutions  as  meeting  the  criteria  for 
Category  1 of  the  Physician's  Recognition  Award  of  the 
American  Medical  Association.  Accredited  institutions 
wishing  to  list  AMA  Category  1 CME  courses  here  should 
send  information  at  least  two  months  in  advance  to  the 
Office  of  Continuing  Medical  Education,  540  East  Fifth 
South,  Salt  Lake  City,  UT  84102;  or  phone  (801)  355- 
7477.  For  information  on  CME  accreditation,  please  write 
the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  sub- 
ject to  change  on  occasion.  Check  with  the  sponsoring 
institution. 
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In  Memoriam 


California  Medical  Association 

Acton,  William  E.,  Anaheim.  Died  May  7, 
1996,  aged  74.  Graduate  of  University  of 
Southern  California,  Los  Angeles,  1957. 
Licensed  in  California  in  1959.  Dr  Acton  was  a 
member  of  the  Orange  County  Medical 
Association. 

,'4 

Ascher,  David  S.,  Santa  Ana.  Died  May  17, 
1996,  aged  83.  Graduate  of  Tufts  University 
School  of  Medicine,  Boston.  Massachusetts, 
1938.  Licensed  in  California  in  1953.  Dr  Ascher 
was  a member  of  the  Orange  County  Medical 
Association. 

.'4 

Bronson,  Jeffrey  Lawrence,  San  Diego. 
Died  Jun  14,  1996,  aged  51.  Graduate  of 
University  of  Cincinnati  College  of  Medicine. 
Cincinnati,  Ohio.  Dr  Bronson  was  a member  of 
the  San  Diego  County  Medical  Society. 

,s4 

Busby,  Dennis  R„  Santa  Barbara.  Died  Jun 
22,  1996,  aged  58.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine. 
1963.  Licensed  in  California  in  1964.  Dr  Busby 
was  a member  of  the  Santa  Barbara  County 
Medical  Society. 

t4 

Goetsch,  Carl,  Santa  Rosa.  Died  Jul  3, 
1996,  aged  85.  Graduate  of  University  of 
Rochester  School  of  Medicine,  Rochester,  New 
York,  1937.  Licensed  in  California  in  1946.  Dr 
Goetsch  was  a member  of  the  Alameda-Contra 
Costa  Medical  Association  and  a past  president 
of  the  California  Medical  Association. 

,4 

Green,  Robert  S„  Oakland.  Died  Feb  14, 
1996,  aged  89.  Licensed  in  California  in  1934. 
Graduate  of  University  of  Arkansas  School  of 
Medicine,  Little  Rock,  1933.  Licensed  in 
California  in  1934.  Dr  Green  was  a member  of 
the  Alameda-Contra  Costa  Medical  Association. 

c4 

Hodge,  James  J„  Orange.  Died  Jun  24, 
1996,  aged  56.  Graduate  of  Ohio  State  University 
College  of  Medicine.  Columbus.  1964.  Licensed 
in  California  in  1965.  Dr  Hodge  was  a member 
of  the  Orange  County  Medical  Association. 

;-4 

Johnson,  Francis  T.,  Monrovia.  Died  Mar 
5,  1996,  aged  90.  Graduate  of  University  of 
Colorado  School  of  Medicine.  Denver,  1930. 
Licensed  in  California  in  1931.  Dr  Johnson  was 
a member  of  the  Los  Angeles  County  Medical 
Association. 


Johnson,  Kenneth  M.,  Sacramento.  Died 
Jun  26,  1996.  aged  92.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1934.  Licensed  in  California  in  1940.  Dr 
Johnson  was  a member  of  the  Sacramento-El 
Dorado  Medical  Society. 

Kelly,  William  L.,  Las  Vegas,  Nevada. 
Died  Jan  21.  1996,  aged  64.  Graduate  of  New 
York  Medical  College,  New  York,  1958. 
Licensed  in  California  in  1979.  Dr  Kelly  was  a 
member  of  the  Orange  County  Medical 
Association. 

,4 

Kinsman,  Robert  G„  Fullerton.  Died  Jun  4, 
1 996.  aged  7 1 . Graduate  of  George  Washington 
University  School  of  Medicine.  Washington, 
DC.  1953.  Licensed  in  California  in  1954.  Dr 
Kinsman  was  a member  of  the  Orange  County 
Medical  Association. 

,4 

Ledwich,  Thomas  W„  Napa.  Died  Jun  2, 
1996,  aged  73.  Graduate  of  University  of 
California.  San  Francisco,  School  of  Medicine, 
1946.  Licensed  in  California  in  1947.  Dr 
Ledwich  was  a member  of  the  Napa  County 
Medical  Society. 

Lizardi,  Hector,  San  Jose.  Died  Nov  2, 

1995,  aged  71.  Graduate  of  University  of 
Tennessee  Center  for  Health  Science,  Memphis. 
1958.  l.icensed  in  California  in  1959.  Dr  Lizardi 
was  a member  of  the  Santa  Clara  County 
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A Cluster  of  Escherichia  coli  0157:H7  Infections 
With  the  Hemolytic-Uremic  Syndrome  and 
Death  in  California 
A Mandate  for  Improved  Surveillance 

ABIGAIL  M.  SHEFER,  MD,  and  DENISE  KOO,  MD,  Atlanta,  Georgia;  S.  BENSON  WERNER,  MD,  Berkeley,  California; 

ERIC  D.  MINTZ,  MD;  ROY  BARON,  MD;  JOY  G.  WELLS,  PhD;  and  TIMOTHY  J.  BARRETT,  PhD,  Atlanta,  Georgia; 

MICHELE  GINSBERG,  MD,  San  Diego,  California;  RAY  BRYANT,  PhD,  and  SHARON  ABBOTT,  PhD,  Berkeley,  California; 

and  PATRICIA  M.  GRIFFIN,  MD,  Atlanta,  Georgia 

In  mid-January  1993,  an  outbreak  of  Escherichia  coli  0157:H7  infections  associated  with  eating 
hamburger  patties  at  a fast-food  restaurant  chain  (chain  A)  was  reported  in  Washington  State.  From 
mid-December  to  mid-January,  9 cases  of  E coli  0157:H7-associated  bloody  diarrhea  and  the  hemo- 
lytic-uremic syndrome  had  been  reported  in  San  Diego  County,  California.  A total  of  34  persons  had 
bloody  diarrhea,  the  hemolytic-uremic  syndrome,  or  £ coli  0157:H7  organisms  isolated  from  stool  dur- 
ing the  period  November  15,  1992,  through  January  31,  1993.  Organisms  of  £ coli  0157:H7  identified 
from  6 persons  were  indistinguishable  from  those  of  the  Washington  outbreak  strain.  Illness  was  as- 
sociated with  eating  at  chain  A restaurants  in  San  Diego  (odds  ratio,  13;  95%  confidence  interval,  1.7, 
99)  and  with  eating  regular-sized  hamburgers  (odds  ratio,  undefined;  lower-limit  95%  confidence  in- 
terval, 1.3).  Improved  surveillance  by  mandating  laboratory-  and  physician-based  reporting  of  cases 
of  £ coli  0157:H7  infection  and  the  hemolytic-uremic  syndrome  might  have  alerted  health  officials  to 
this  outbreak  sooner,  which  could  have  resulted  in  earlier  investigation  and  the  institution  of  measures 
to  prevent  more  cases. 

(Shefer  AM,  Koo  D,  Werner  SB,  et  al:  A cluster  of  Escherichia  coli  Ol  57:H7  infections  with  the  hemolytic-uremic  syndrome 
and  death  in  California — A mandate  for  improved  surveillance.  West  J Med  1 996;  1 65:1 5-1 9) 


Escherichia  coli  0157:H7  was  first  identified  as  a path- 
ogen in  1982  during  an  investigation  of  two  outbreaks 
of  bloody  diarrhea  in  Michigan  and  Oregon.1  It  is  now  rec- 
ognized as  an  important  cause  of  the  hemolytic-uremic 
syndrome  and  acute  renal  failure.2  In  prospective  studies, 
E coli  0157:H7  was  identified  from  more  than  85%  of 
children  with  the  hemolytic-uremic  syndrome  whose  stool 
specimens  were  collected  soon  after  the  onset  of  diarrhea.34 
A population-based  study  from  Washington  State  showed 
an  increasing  incidence  of  the  hemolytic-uremic  syndrome 
from  the  1970s  to  1980s,  suggesting  that  the  incidence  of 
disease  due  to  E coli  0157:H7  may  be  increasing.5 

From  mid-November  1992  through  mid-January 
1993,  the  San  Diego  County  Department  of  Health  Ser- 
vices learned  of  nine  persons  with  bloody  diarrhea  or  the 
hemolytic-uremic  syndrome;  E coli  0157:H7  was  identi- 


fied in  stool  specimens  of  six.  Initial  interviews  found  that 
four  of  them  had  eaten  at  one  restaurant  chain  (chain  A), 
but  an  equal  number  reported  eating  at  another  restaurant 
chain  (chain  B).  It  was  initially  unclear  whether  this  was 
an  outbreak  of  E coli  0157:H7-associated  illness  because 
most  cases  lacked  a common  food  source,  and  because 
there  was  no  surveillance  system  for  E coli  0157:H7  or 
the  hemolytic-uremic  syndrome,  background  rates  of  ill- 
ness were  unknown.  An  intensive  investigation  was  begun 
only  after  an  outbreak  associated  with  chain  A was  recog- 
nized in  Washington  State  in  mid-January6'8  and  it  was  de- 
termined that  meat  from  the  implicated  lots  may  have  also 
been  distributed  in  southern  California.  The  chain  A- 
associated  outbreak  in  Washington  State  was  subse- 
quently found  to  be  linked  to  specific  lots  of  ground  meat 
produced  on  November  19,  1992.8 


From  the  Division  of  Field  Epidemiology,  Epidemiology  Program  Office  (Drs  Shefer  and  Baron),  and  the  Foodbome  and  Diarrheal  Diseases  Branch.  Division  of 
Bacterial  and  Mycotic  Diseases.  National  Center  for  Infectious  Diseases  (Drs  Koo,  Mintz.  Wells.  Barrett,  and  Griffin).  Centers  for  Disease  Control  and  Prevention.  Atlanta. 
Georgia;  the  Division  of  Communicable  Disease  Control.  California  Department  of  Health  Services,  Berkeley.  California  (Drs  Werner.  Bryant,  and  Abbott);  and  the  San 
Diego  Department  of  Health  Services,  San  Diego,  California  (Dr  Ginsberg). 

This  article  is  based  on  a paper  that  was  presented  in  part  at  the  33rd  Interscience  Conference  on  Antimicrobial  Agents  and  Chemotherapy,  New  Orleans,  Louisiana. 
October  1993  (abstract  No.  1278). 

Informed  consent  was  obtained  from  parents  or  guardians  of  all  participants. 
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GA  30333. 


16  W|M,  July/August  1996 — Vol  165,  Nos.  M2 


Cluster  of  Escherichia  coli  Infections — Shefer  et  al 


ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 
Cl  = confidence  interval 
OR  = odds  ratio 


Patients  and  Methods 

Epidemiologic  Investigation 

We  defined  a case  of  E coli  0157:H7  infection  as  ill- 
ness in  a resident  of  San  Diego  County  during  the  period 
November  15,  1992,  through  January  31,  1993,  with  one 
or  more  of  the  following:  bloody  diarrhea  with  three  or 
more  loose  stools  in  a 24-hour  period,  the  hemolytic-ure- 
mic syndrome  with  a prodrome  of  diarrhea,  or  a stool  cul- 
ture that  grew  E coli  0157:H7.  We  defined  a secondary 
case  as  illness  meeting  the  case  definition  in  any  person 
who  reported  that  a household  member  had  diarrhea  in 
the  week  before  his  or  her  onset  of  illness. 

Case  Finding 

Cases  were  identified  through  self-reporting,  physi- 
cian referral,  or  laboratory  notification  of  an  E coli 
0157:H7  organism.  We  reviewed  emergency  department 
records  at  five  local  hospitals  in  the  northern,  central,  and 
southern  parts  of  the  county  to  identify  cases  during 
December  1992  and  January  1993.  We  reviewed  inpatient 
and  clinic  records  at  the  main  pediatric  hospital  in  the 
county  that  served  as  a referral  center  for  all  cases  of  the 
hemolytic-uremic  syndrome. 

Laboratory  Investigation 

All  case-patients  who  had  not  had  stool  specimens 
screened  for  E coli  0157:H7  were  asked  to  provide  stool 
specimens,  which  were  plated  on  sorbitol-MacConkey 
agar.9  Sorbitol-negative  colonies  were  selected  and 
screened  with  0157  antisera  by  tube  agglutination.  Iso- 
lates confirmed  as  E coli  through  biochemical  identifica- 
tion were  then  screened  for  immobilization  with  antisera 
to  the  H7  antigen.  Organisms  were  tested  for  the  produc- 
tion of  Shiga-like  toxins  I and  II  using  Vero  cell-culture 
cytotoxicity"'  at  the  California  State  Department  of  Health 
Services  Microbial  Diseases  Laboratory.  Cytotoxic  activ- 
ity was  neutralized  using  monoclonal  antibodies  against 
Shiga-like  toxin  I"  and  polyclonal  and  monoclonal  anti- 
bodies against  Shiga-like  toxin  II.'2  Pulsed-field  gel  elec- 
trophoresis was  performed  at  the  Centers  for  Disease 
Control  and  Prevention  (CDC),  Atlanta,  Georgia.1-'  All 
case-patients  were  also  asked  to  provide  blood  specimens, 
which  were  assayed  at  the  CDC  for  antibody  titers  to 
E coli  0157  lipopolysaccharide  by  enzyme-linked  immu- 
nosorbent assay.14  A positive  titer  was  defined  as  1 : 160  or 
higher. 

First  Case-Control  Study 

To  identify  risk  factors  for  illness,  we  conducted  a 
matched  case-control  study  using  the  first  25  primary 
case-patients  identified.  Controls  were  matched  by  sex, 
age  (age  groups  1 to  4 years,  5 to  9 years,  10  to  19  years. 


20  to  29  years,  and  30  years  and  more),  and  residential  lo- 
cation (by  adding  successive  single  digits  to  the  case-pa- 
tient’s telephone  number).  Only  persons  who  denied 
having  diarrhea  (3  or  more  loose  stools  in  a 24-hour  pe- 
riod) during  the  outbreak  period  were  enrolled  as  con- 
trols. Patients  and  controls  were  interviewed  by  telephone 
with  the  use  of  a standard  questionnaire. 

Second  Case-Control  Study 

To  identify  food  items  associated  with  illness,  we  used 
a standard  questionnaire  to  compare  foods  eaten  by  case- 
patients  at  chain  A with  those  eaten  by  controls  (meal 
companions)  who  remained  well.  Case-patients  were 
matched  with  their  own  meal  companions;  those  without 
meal  companions  were  excluded. 

Third  Case-Control  Study 

To  identify  a possible  common  source  for  patients 
who  did  not  eat  at  chain  A,  we  conducted  a third  case- 
control  study  including  only  those  patients  who  were  cer- 
tain they  had  not  recently  eaten  at  chain  A.  Secondary 
cases  were  excluded.  Matched  controls  were  selected  as 
in  the  first  case-control  study. 

Investigation  of  Restaurants  and 
Microbiologic  Testing  of  Hamburgers 

We  inspected  two  franchise  and  two  company-owned 
chain  A restaurants  where  case-patients  had  eaten.  Food 
preparation  practices  were  reviewed,  particularly  the  pro- 
cedures for  preparing,  cooking,  and  serving  hamburgers. 
Information  about  grill  types  and  models  used  by  the  81 
chain  A restaurants  in  San  Diego  County  were  provided 
by  the  Operational  Services  Department  of  the  parent 
company. 

Specimens  from  lots  of  hamburger  produced  on 
November  19,  1992,  and  recalled  from  southern  Califor- 
nia and  Nevada  chain  A restaurants  were  tested  at  the 
California  Department  of  Health  Services,  the  United 
States  Department  of  Agriculture,  and  the  University  of 
Georgia.  The  following  methods  were  used  by  the  Cali- 
fornia Department  of  Health  Services.  Specimens  of  ham- 
burger meat  were  incubated  in  modified  trypticase  soy 
broth  and  homogenized  before  passage  through  sterile 
hydrophobic  grid  membrane  filters,  which  were  then 
cultured  on  sorbitol-MacConkey  agar  and  hemorrhagic- 
colitis  medium  plates.15 

The  x2  test  used  to  determine  matched  odds  ratios 
(OR)  and  exact  95%  confidence  intervals  (Cl)  was  calcu- 
lated with  Epi-Info  version  5.0  and  the  method  of  Martin 
and  Austin.16 

Results 

Descriptive  Epidemiology 

In  all,  34  persons  had  illnesses  that  met  the  case  defi- 
nition, 10  of  whom  (29%)  were  identified  through  a re- 
view of  emergency  department  records,  9 (26%)  by 
reports  from  physicians,  8 (23%)  through  self-referral,  6 
(18%)  from  laboratory  isolates,  and  1 by  referral  of  a 
friend.  Most  illnesses  began  during  the  period  mid- 
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Figure  1. — The  graph  shows  the  week  of  onset  of  Escherichia  coli 
Ol  57:H7-associated  illness  for  34  cases  in  San  Diego  County, 
California,  between  November  15,  1992,  and  January  31,  1993. 
The  black  bars  indicate  case-patients  who  reported  eating  at 
chain  A,  the  shaded  bars  indicate  case-patients  who  did  not  re- 
port eating  at  chain  A,  and  the  white  bars  indicate  case-patients 
who  did  not  know  if  they  had  eaten  at  chain  A or  had  secondary 
transmission. 

December  through  mid-January  (Figure  1 ),  although  the 
peak  onset  of  illness  was  earlier  for  those  patients  who  re- 
ported eating  at  chain  A. 

Patients'  ages  ranged  from  1 to  58  years  (median,  10 
years);  20  (59%)  were  female.  Diarrhea  lasted  a median 
of  five  days  (range,  2 to  45  days);  33  patients  (97%)  de- 
scribed their  diarrhea  as  bloody.  Of  the  34  persons,  14 
(41%)  were  admitted  to  a hospital,  7 of  whom  had  the  he- 
molytic-uremic syndrome;  one  child  with  the  syndrome 
died  with  multisystem  organ  failure.  One  patient  who  re- 
ported nonbloody  diarrhea  in  a sibling  in  the  week  before 
onset  was  classified  as  a secondary  case. 

Laboratory  Investigation 

Stool  specimens  from  3 1 of  the  34  patients  were  cul- 
tured. Of  these,  23  were  examined  for  E coli  0157:H7, 
and  8 were  positive.  Of  the  15  negative  specimens,  13 
(87%)  were  collected  either  after  antibiotic  use  or  more 
than  ten  days  after  the  illness  began.  Of  these  15  patients, 
12  with  cultures  negative  for  E coli  0157:H7  had  cultures 
negative  for  Salmonella,  Shigella,  and  Campylobacter 
species  within  three  days  after  the  onset  of  their  illnesses. 
Clostridium  difficile  toxin  was  reported  in  the  stool  of  1 
of  these  1 5 patients,  but  a culture  for  C difficile  was  nega- 
tive; this  patient  had  not  received  antibiotics,  and  later  the 
hemolytic-uremic  syndrome  developed.  Eleven  patients 
did  not  have  stool  specimens  examined  for  E coli 
0157:H7.  Stool  cultures  from  eight  of  these  were  nega- 
tive for  Salmonella,  Shigella , and  Campylobacter  species, 
and  the  other  three  had  no  stool  testing.  All  eight  E coli 
0157:H7  isolates  produced  Shiga-like  toxins  I and  II. 
Pulsed-fteld  gel  electrophoresis  revealed  an  identical 
electrophoretic  pattern  in  six  isolates,  the  same  as  that  of 
the  Washington  outbreak  strain.  The  two  other  identified 
organisms  had  patterns  that  differed  from  those  of  the 
outbreak  strain  and  each  other.  Four  of  the  six  case-pa- 
tients with  the  outbreak  strain  reported  eating  at  chain  A, 
and  another  was  the  secondary  case-patient  who  had  not 


eaten  at  chain  A but  whose  sibling  had  eaten  there  and  in 
whom  nonbloody  diarrhea  developed  in  the  week  before 
the  case-patient’s  illness  began.  The  parents  of  the  sixth 
case-patient  said  that  their  child  had  not  eaten  at  chain  A. 
One  of  the  patients  whose  strain  differed  from  the  out- 
break strain  had  not  eaten  at  chain  A,  and  the  other  did  not 
remember. 

Serum  specimens  from  9 of  the  29  case-patients  tested 
(31%)  had  positive  antibody  titers  to  E coli  0157 
lipopolysaccharide.  Four  were  from  persons  with  positive 
stool  cultures,  and  two  others  were  from  children  with  the 
hemolytic-uremic  syndrome.  Five  patients  with  the  out- 
break strain  of  E coli  0157:H7  each  submitted  one  serum 
specimen.  Three  of  these,  collected  30,  37,  and  50  days 
after  the  onset  of  illness,  were  positive;  two  that  were  col- 
lected 4 and  23  days  after  the  onset  of  the  illness  were 
negative.  Of  the  two  patients  with  positive  stool  cultures 
for  the  non-outbreak  strains  of  E coli  0157,  one  had  a 
positive  antibody  titer  from  a specimen  collected  13  days 
after  the  illness  began,  and  one  had  a negative  titer  from  a 
specimen  collected  62  days  after  the  illness  began. 

First  Case-Control  Study 

Of  the  25  primary  case-patients,  15  (60%)  reported 
eating  at  chain  A in  the  ten  days  before  the  illness  started, 
compared  with  1 (4%)  of  25  controls  (OR,  13;  Cl,  1.7,99; 
P = .003).  After  the  two  cases  who  did  not  have  the  out- 
break strain  of  E coli  0157:H7  and  their  matched  controls 
were  excluded,  cases  were  still  significantly  more  likely 
to  have  eaten  at  restaurant  chain  A than  were  controls 
(OR,  6.0;  Cl,  1.3,  38.8;  P = .02).  The  second  most  fre- 
quently visited  fast-food  restaurant  (chain  B)  was  not  sig- 
nificantly associated  with  illness.  Overall,  19  (58%)  of  the 
33  primary  cases  had  eaten  at  chain  A. 

Second  Case-Control  Study 

The  food  selected  by  the  12  case-patients  who  ate  at 
chain  A was  compared  with  that  of  19  well  meal  compan- 
ions. Of  the  12  case-patients,  10  (83%)  ate  regular-sized 
hamburgers  compared  with  8 (42%)  of  19  meal  compan- 
ions (OR  undefined;  lower  limit  of  95%  Cl,  1.3;  P - 
.008).  No  other  food  item  was  associated  with  illness. 

Third  Case-Control  Study 

Overall,  17  (89%)  of  the  19  case-patients  who  ate  at 
chain  A ate  a regular-sized  hamburger.  These  were  com- 
pared with  the  15  who  did  not  eat  at  chain  A.  The  median 
age  was  7 years  for  the  former  group  and  1 5 years  for  the 
latter  (P  = .55).  As  seen  in  Figure  1,  the  peak  of  the  onset 
of  illnesses  was  the  week  of  December  20  for  the  former 
and  the  week  of  January  10  for  the  latter.  These  findings 
suggested  that  the  source  or  mode  of  transmission  may 
have  differed.  We  therefore  looked  for  another  common 
source  by  doing  a third  matched  case-control  study  that 
included  only  patients  who  did  not  report  eating  at  chain 
A.  Two  patients  were  excluded:  one  who  was  a secondary 
case,  and  one  who  did  not  remember  if  he  had  eaten  at 
chain  A.  Matched  case-control  analysis  of  reported  expo- 
sures did  not  show  any  significant  associations  (Table  1). 
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TABLE  1 —Third  Case-Control  Study:  Exposures  Among 
Case-Patients  Who  Did  Not  Eat  at  Chain  A and  Their  Matched  Controls 


Cases  Controls 

n-  13,  n = J 3,  Matched 

Exposure  No.  (%)  No.  (%)  Odds  Ratio  95%  Cl 

Any  restaurant 12(92)  8(62)  5.0  0.7-34.0 

Hamburger  9(69)  8(62)  2.0  0.4-11.0 

Restaurant  chain  B .. . 4 (31)  5 (38)  0.7  0.2-3.3 

Meat  purchased 

in  store  X 8(62)  9(69)  0.7  0.1 -3.9 

Daycare 2 (15)  3 (23)  0.5  0.1 -5.3 

Chicken 9 (69)  11  (85)  0.3  0.1 -2.9 

Other  beef 4(31)  9(69)  0.0  0.0-1 .2 

Turkey  5 (38)  4 (31)  0.0  0.0-0.2 

Cl  = confidence  interval 


A higher  proportion  of  cases  than  controls  reported  hav- 
ing eaten  at  any  restaurant  and  having  eaten  hamburger  in 
the  ten  days  before  the  illness  began,  but  the  95%  confi- 
dence intervals  included  one. 

Investigation  of  Restaurants  and 
Microbiologic  Testing  of  Hamburgers 

The  parent  company  distributed  boxes  of  frozen  pat- 
ties of  raw  ground  beef  from  its  central  distribution  cen- 
ter to  the  81  chain  A restaurants  in  San  Diego  County.  Of 
these  8 1 restaurants,  1 6 were  named  by  patients.  Of  these 
16  restaurants,  4 (25%)  were  franchises,  and  the  others 
were  company  owned;  similarly,  25%  of  chain  A restau- 
rants in  the  county  were  franchises.  The  grill  type  used  in 
10  (62%)  restaurants  named  by  patients  was  the  same  as 
that  used  in  53  (65%)  chain  A restaurants  in  the  county. 

Cooking  procedures  were  similar  at  the  two  franchise 
and  two  company-owned  restaurants  visited.  At  both 
restaurants,  regular-sized  frozen  hamburger  patties,  which 
were  not  prethawed,  were  cooked  during  the  outbreak  for 
one  minute  per  side. 

Investigations  in  Washington  State  linked  illness  to 
regular-sized  hamburger  patties  produced  on  November 
19,  1992. 6'8  Escherichia  coli  0157:H7  cultured  from 
regular-sized  hamburger  patties  recalled  from  southern 
California  and  Nevada  had  an  electrophoretic  pattern  that 
was  identical  to  that  of  organisms  from  six  patients  in  San 
Diego  and  to  those  of  the  Washington  outbreak  strain.  The 
suspect  regular-sized  hamburgers  had  been  distributed  to 
chain  A restaurants  in  southern  California  from  December 
7 through  December  21,  1992  (Jessica  Tuttle,  MD,  Food- 
borne  and  Diarrheal  Diseases  Branch,  CDC,  Atlanta, 
Georgia,  oral  communication.  May  1993).  A total  of  697 
boxes  containing  278,800  suspect  regular-sized  patties 
were  distributed  in  southern  California  and  Nevada;  only 
42  of  these  boxes  were  returned  after  the  company’s  recall 
order,  which  was  issued  on  January  18,  1993;  presumably 
the  patties  in  the  other  boxes  had  been  eaten  (Jessica 
Tuttle,  MD.  CDC,  oral  communication.  May  1993). 

Discussion 

The  large  proportion  of  patients  in  San  Diego  County 
who  were  admitted  to  a hospital  or  in  whom  the  he- 


molytic-uremic syndrome  developed  suggests  that  many 
cases  of  milder  illness  were  not  detected.2  The  lack  of  rou- 
tine surveillance  for  E coli  0157:H7  in  California  proba- 
bly resulted  in  underrecognition  of  the  magnitude  of  the 
outbreak  there.  Restaurants  in  southern  California  used 
about  the  same  number  of  the  questionable  regular-sized 
patties  as  those  in  Washington  (Jessica  Tuttle,  MD.  CDC, 
oral  communication,  May  1993),  but  fewer  cases  were 
identified.  The  implicated  meat,  however,  was  distributed 
to  about  400  chain  A restaurants  in  southern  California, 
compared  with  only  64  in  Washington  State,"  and  the 
California  restaurants  were  spread  over  a larger  area. 
Active  case  finding  took  place  only  in  San  Diego  County, 
where  only  20%  of  the  southern  California  chain  A 
restaurants  that  received  the  implicated  meat  are  located. 
Although  California  newspapers  reported  the  outbreak, 
health  departments  in  California  did  not  issue  statements 
recommending  that  persons  with  bloody  diarrhea  visit 
their  physicians  so  that  stool  specimens  could  be  appro- 
priately cultured,  as  was  done  in  Washington.  Moreover, 
few  laboratories  in  California  routinely  culture  stools  for 
this  pathogen,  and  the  reporting  of  E coli  0157:H7  infec- 
tion was  not  required.  For  example,  only  two  of  nine  ma- 
jor hospital  laboratories  surveyed  in  January  1993  in  San 
Diego  County  routinely  cultured  even  bloody  stools  for 
this  organism.  In  contrast,  bloody  stools  are  more  fre- 
quently cultured  for  this  pathogen  in  Washington  State 
(Beth  Bell.  MD,  Washington  State  Department  of  Health, 
Seattle,  oral  communication.  May  1993),  where  manda- 
tory reporting  of  E coli  0157:H7  infection  was  instituted 
in  1987. 17 

Because  the  peak  of  cases  in  San  Diego  occurred  ear- 
lier than  the  peak  in  Washington  State,7  identification  and 
recognition  of  the  source  of  the  chain  A-associated  ill- 
nesses in  San  Diego  might  have  led  to  measures  that 
could  have  interrupted  the  outbreak  sooner.  There  are  sev- 
eral possible  reasons  why  the  outbreak  was  not  detected 
sooner  in  San  Diego:  E coli  0157:H7  was  not  reportable 
in  California,  the  rate  of  background  infection  was  not 
known,  and  hospitals  were  not  routinely  culturing  for  the 
organism.  Furthermore,  interviews  of  the  nine  case-pa- 
tients who  were  initially  reported  to  the  county  health  de- 
partment in  December  did  not  reveal  a restaurant  source 
that  was  common  to  most  of  the  cases:  four  persons  had 
eaten  at  one  restaurant  chain,  and  four  had  eaten  at  a 
different  restaurant  chain. 

We  were  unable  to  identify  other  food  sources  of 
infection  for  persons  with  illness  who  did  not  eat  at 
restaurant  chain  A.  At  least  some  of  these  cases  most 
likely  represent  sporadic  background  cases  that  occur 
year-round  but  could  not  be  documented  as  such  because 
of  the  lack  of  a surveillance  system.  Although  a higher 
proportion  of  case-patients  than  control  persons  ate  at 
restaurants  and  ate  hamburgers,  these  trends  were  not 
statistically  significant.  This  finding  may  lie  attributable 
partly  to  small  sample  size,  but  several  sources  of  infec- 
tion are  likely.  Two  patients  had  E coli  0157:H7  strains 
that  differed  from  one  another  and  from  the  outbreak 
strain;  other  patients  may  also  have  had  another  source  of 
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infection  or  had  illness  due  to  another  pathogen.  The  ob- 
servation, however,  that  one  patient  who  denied  eating  at 
chain  A had  the  outbreak  strain  suggests  that  other  pa- 
tients with  no  known  connection  to  chain  A could  have 
been  part  of  the  outbreak  as  well.  Some  cases  may  have 
been  misclassified;  for  example,  parents  who  provided 
food  histories  for  their  ill  children  may  not  have  known 
that  their  children  had  eaten  at  a chain  A restaurant.  Or 
more  cases  may  have  been  due  to  secondary  spread  than 
the  one  recognized.  In  addition,  some  of  the  questionable 
meat,  besides  being  supplied  as  patties  to  restaurant  chain 
A,  was  distributed  as  ground  beef  to  other  restaurants  and 
to  grocery  stores  in  southern  California  (Jessica  Tuttle, 
MD,  CDC.  oral  communication.  May  1993). 

The  outbreak  of  E coli  0157:H7  infections  in  San 
Diego  County  was  part  of  the  largest  E coli  0157:H7  out- 
break yet  recorded,  involving  four  states  and  causing  lab- 
oratory-confirmed  illness  in  more  than  500  people.™  The 
magnitude  of  this  outbreak  emphasizes  the  potential  for  a 
multistate  outbreak  when  a contaminated  product  is 
widely  distributed.  Improved  surveillance  for  E coli 
0157:H7  and  the  hemolytic-uremic  syndrome  is  needed 
so  that  outbreaks  can  be  recognized  and  control  measures 
quickly  implemented.  We  recommend  that  laboratories 
routinely  culture  diarrheal  stool  specimens  for  E coli 
0157:H7  using  sorbitol-MacConkey  medium;  at  a mini- 
mum, this  pathogen  should  be  sought  in  the  stools  of  all 
persons  with  bloody  diarrhea.  The  serologic  test  for  anti- 
bodies to  0157  lipopolysaccharide  is  still  experimental, 
and  its  sensitivity  and  specificity  vary  when  used  in  dif- 
ferent settings.1'*  Of  all  patients  identified  as  cases,  31%  in 
our  study  had  elevated  antibody  titers,  compared  with 
53%  of  patients  in  the  previous  study.14  The  serologic  test 
is  done  only  in  reference  laboratories  and  will  remain  a 
research  tool  until  the  pattern  of  the  serologic  response  to 
infection  with  E coli  0157:H7  is  better  characterized. 

More  outbreaks  of  E coli  0157:H7  have  been  linked 
to  undercooked  ground  beef  than  to  any  other  vehicle.2 
Several  possible  approaches  may  reduce  the  risk  of  illness 
due  to  this  pathogen  in  meat  products.  In  response  to  this 
outbreak,  on  January  28,  1993,  the  Food  and  Drug 
Administration  issued  interim  recommendations  for  the 
cooking  of  all  ground  beef  products  to  at  least  68°C 
( 155°F),  rather  than  the  previously  recommended  internal 
temperature  of  60°C  (140°F).18  In  addition,  the  Food 
Safety  and  Inspection  Service  of  the  United  States 
Department  of  Agriculture  now  requires  that  safe  food- 
handling labels  be  placed  on  all  packages  of  raw  meat 
products  at  the  point  of  retail  sale.1'’ 

Surveillance  in  California  for  this  pathogen  will  be 
improved.  Regulations  have  been  proposed  to  make  this 
infection  reportable  by  both  laboratories  and  health  care 
professionals  and  to  make  the  hemolytic-uremic  syn- 
drome reportable  by  health  care  professionals.  To  im- 
prove the  timely  detection  of  future  outbreaks,  though, 
physicians  and  laboratory  personnel  must  be  educated  in 
the  appropriate  indications  for  and  methods  of  testing  for 
this  organism.  In  addition,  people  who  work  in  the  food 
industry  must  be  educated  to  cook  hamburgers  according 


to  current  recommendations,  and  consumers  must  de- 
mand that  hamburgers  served  at  home  or  in  restaurants  be 
cooked  until  no  trace  of  pink  color  remains. 
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Articles 


Pediatric  Hospital  Admissions  for  Measles 

Lessons  From  the  1990  Epidemic 

GILBERTO  F.  CHAVEZ,  MD,  MPH,  and  ARTHUR  A.  ELLIS,  MA,*  Sacramento,  California 


To  examine  the  descriptive  epidemiology  of  serious  measles  complications  and  associated  hospital  costs 
during  a major  epidemic,  we  used  California  population-based  hospital  discharge  data  to  identify  hos- 
pital admissions  for  measles  during  1986  through  1990  (ICD-9  code  055,  n = 4,201).  We  examined 
5-year  trends  and,  for  1990  pediatric  epidemic  cases  (n  = 2,234),  sociodemographic  and  hospital  ad- 
mission financial  data.  Hospital  admission  rates  for  measles  rose  significantly  between  1986  and  1990. 
During  the  1990  epidemic,  preschool  children  aged  1 to  5 years,  Medi-Cal  (California's  Medicaid)  ben- 
eficiaries, Hispanics,  and  those  living  in  urban  counties  accounted  for  most  hospital  admissions.  Young 
infants  and  residents  of  southern  California  and  the  San  Joaquin  Valley  had  the  highest  risks.  Medi-Cal 
beneficiaries  and  Asian  children  were  at  an  increased  risk  for  death  during  the  hospital  stay.  The  aver- 
age hospital  admission  cost  was  $8,201,  and  the  average  length  of  hospital  stay  was  4.6  days.  Hospital 
costs  amounted  to  $18  million,  two  thirds  of  which  was  paid  for  by  Medi-Cal.  Measles  is  a serious  dis- 
ease that  can  result  in  severe  complications  requiring  lengthy  and  costly  hospital  stays.  We  must  remain 
alert  to  its  continuing  threat,  complications,  and  resulting  financial  burdens. 

(Chavez  GF,  Ellis  AA:  Pediatric  hospital  admissions  for  measles — Lessons  from  the  1990  epidemic.  West  J Med  1996; 
165:20-25) 


Despite  a dramatic  98%  decrease  in  the  number  of 
measles  cases  since  the  measles  vaccine  was  intro- 
duced in  1963,  measles  continues  to  occur  in  epidemic 
and  nonepidemic  forms  in  the  United  States. ‘The  United 
States  experienced  a large  measles  epidemic  during  1989 
and  1990.  In  1990,  the  peak  of  the  epidemic,  27,786  cases 
of  measles  were  reported  (11.2  cases  per  1 00,000  popula- 
tion). The  number  of  reported  measles  cases  declined  to 
9,643  in  1991  (3.9  per  100.000)2  and  2,200  in  1992  (0.9 
cases  per  100,000),  suggesting  that  the  most  recent  resur- 
gence of  the  disease  has  ended.3 

During  the  1989-1990  epidemic  nationwide,  children 
younger  than  5 years  had  the  highest  age-specific  inci- 
dence rates.4  The  outbreaks  were  confined  primarily  to 
large  inner-city  areas.  Unvaccinated,  economically  disad- 
vantaged minority  group  children  were  most  at  risk.4  The 
measles  incidence  was  highest  for  Native  Americans, 
Hispanics,  and  blacks  and  lowest  for  whites. 1’2’4'8  The  epi- 
demic was  largely  attributed  to  the  failure  to  vaccinate 
children  at  appropriate  ages.9',4t 

In  1990  California  had  about  50%  of  all  measles  cases 
in  the  United  States.'"  Statewide,  the  epidemic  occurred 

* Authors  are  listed  alphabetically  because  of  equal  coauthorship. 

tSee  also  the  editorial  by  N.  J.  Smith,  MD.  MPH:  L.  G.  Dales,  MD.  MPH:  and 

S.  H.  Waterman,  MD.  MPH,  "California’s  1988-1991  Measles  Epidemic — The 

Last  One?"  on  pages  80-81  of  this  issue. 


predominantly  in  children  younger  than  5 years,  in  low- 
income  minority  communities,  and  in  southern  California 
and  the  San  Joaquin  Valley.15  Preschoolers,  particularly  in- 
fants— 363.1  per  100,000  compared  with  an  average  inci- 
dence rate  of  26.2  for  all  1989-1990  cases— was  the 
predominant  age  group  affected,  with  most  cases  occur- 
ring among  unvaccinated  children.15  Los  Angeles, 
Orange,  Riverside,  and  San  Bernardino  counties  had  the 
largest  number  of  reported  cases.2  The  highest  rates  of 
measles  were  observed  in  Kern,  San  Bernardino.  Merced. 
Riverside,  Fresno,  and  Tulare  counties  (Karen  Swanson, 
Immunizations  Branch,  California  Department  of  Health 
Services,  written  communication,  December  1995). 

Measles  complications  are  an  accurate  measure  of  the 
overall  health  effects  of  widespread  outbreaks.  Serious 
complications  require  admission  to  a hospital.  During  the 
nationwide  outbreak  of  1989-1990,  more  than  19%  of  the 
reported  cases  of  measles  required  admission  to  a hospi- 
tal.415 Despite  their  importance,  little  is  known  about  the 
epidemiology  of  complicated  measles  cases. 

In  this  report,  we  examine  the  descriptive  epidemiol- 
ogy of  hospitalized  measles  cases  in  California  and  mea- 
sure the  effects  of  severe  measles  among  children  and  the 
financial  burden  of  hospitalized  measles  cases  on  the 
health  care  system. 
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ABBREVIATIONS  USED  IN  TEXT 

HMO  = health  maintenance  organization 
RR  = relative  risk 


Methods  and  Data 

Data  Source 

We  used  the  population-based  California  Patient 
Discharge  Data  Base,  obtained  from  the  California  Office 
of  Statewide  Health  Planning  and  Development.  This  data 
set  comprised  about  3.5  million  hospital  discharges  per 
year  from  all  general  acute  care  hospitals  (about  590 
per  year)  licensed  to  serve  civilian  patients.  We  identified 
measles-induced  hospital  admissions  using  the  Interna- 
tional Classification  of  Diseases,  9th  revision.  Clinical 
Modification,'6  code  055,  for  the  period  1986  to  1990.  To 
calculate  population-based  hospital  admission  rates,  we 
used  California  Department  of  Finance  population  esti- 
mates for  the  denominator.  In  addition,  to  calculate  the 
hospital  admission  rates  for  measles  cases,  we  used  sum- 
mary measles  incidence  data  provided  by  the  Immu- 
nizations Branch,  Division  of  Communicable  Disease 
Control,  California  Department  of  Health  Services.  These 
data  included  the  number  of  measles  cases  by  age  and 
county  of  residence,  plus  the  percentage  of  patients  with 
measles  admitted  to  a hospital. 

A total  of  4,201  hospital  admissions  due  to  measles 
were  identified  during  the  study  five-year  period.  We  ex- 
cluded patients  who  transferred  from  other  short-term  acute 
care  hospitals  to  tertiary  care  centers  to  avoid  duplicating 
cases.  These  exclusions  ranged  from  0 for  1986  to  182  for 
1990.  Therefore,  our  figures  represent  incident  hospitalized 
cases  only.  To  assess  the  epidemiologic  characteristics  of 
pediatric  measles  cases  admitted  to  a hospital  during  the 
1990  epidemic,  we  further  limited  our  analysis  to  all  2,052 
hospital  admissions  occasioned  by  measles  among  patients 
younger  than  20  years  for  this  year. 

Data  Elements 

The  hospital  discharge  database  variables  used  in  this 
study  were  race  or  ethnicity  (white,  black,  Hispanic,  and 
Asian  or  other);  age  in  years  (infants  younger  than  1 year, 
preschool  children  aged  1 to  4 years,  school-aged  chil- 
dren 5 to  19  years);  expected  principal  source  of  payment; 
principal  diagnosis  code;  as  many  as  five  secondary  diag- 
noses codes;  total  hospital  charges,  including  dharges  for 
all  services  rendered  in  the  hospital,  except  physician 
fees;  length  of  hospital  stay  in  days;  and  disposition  at 
discharge  (such  as  normal,  transferred,  or  died).  High  data 
quality  and  reliability  are  assured  by  error  tolerance  lev- 
els for  each  data  element  (0.1%  for  most  items)  and  by 
periodic  reabstracting  studies. 

Analysis 

We  calculated  trends  for  the  five-year  period  1986  to 
1990.  Hospital  admission  rates  per  100,000  California 
population  were  examined  by  age  group  and  race  or  eth- 
nicity. For  all  age  groups,  we  included  number  of  hospi- 


TABLE1 .—Hospital  Admission  Rate  for 
Measles  in  California,  1 986  to  1 990* 


Measles  Case-Specific 

Hospital  Reported  Hospital  Admissions  Hospital  Admission 
Admissions,  Measles  Rate/101  Rate/1 0‘ 


Year  No.  Cases,  No.  Cases  (95%  Cl)  Residents  (95%  Cl) 

1986  38  456  8.3  (5.8,10.9)  0.1  (0.1, 0.2) 

1987  40  813  4.9  (3.4, 6.4)  0.1  (0.1, 0.2) 

1988  192  818  23.5  (20.6,26.4)  0.7  (0.6, 0.8) 

1989  994  3,061  32.5  (30.8,34.1)  3.4  (3.2, 3.8) 

1990  2,937  12,616  23.2  (22.5, 23.9)  9.8  (9.4,10.2) 


Cl  = confidence  interval 

‘From  the  California  Office  of  Statewide  Planning  and  Development  Hospital  Discharge  Data 
Program;  Department  of  Health  Services,  Division  of  Communicable  Disease  Control,  and 
Department  of  Finance,  Demographic  Research  Unit. 


talized  cases  of  measles  and  total  number  of  reported 
measles  cases.  This  allowed  the  computation  of  case- 
specific  hospital  admission  rates.  We  calculated  only 
crude  rates  because  data  necessary  to  calculate  adjusted 
rates  were  not  available.  In  addition,  we  computed 
measles  case-specific  hospitalization  rates  according  to 
age,  county,  and  region  of  residence.  To  measure  the  risk 
for  hospitalization,  we  calculated  relative  risks  (RR) 
using  the  lowest  risk  group  as  a referent.  Statistical  signif- 
icance was  determined  using  95%  confidence  intervals. 
Asians  were  combined  with  “other”  to  be  comparable 
with  California  population  data  and  made  up  84.2%  of 
the  category.  The  most  common  comorbid  conditions 
were  determined  by  aggregating  the  second  through  the 
fifth  diagnoses  after  the  admitting  diagnosis.  For  deaths 
occurring  during  the  hospital  stay,  we  give  death-to-hos- 
pitalized case  ratios  per  1 ,000  hospital  admissions  by  age 
group.  We  examined  measles-related  mortality  by  type  of 
health  insurance  to  assess  the  association  of  socioeco- 
nomic status  with  hospital  mortality. 

Using  available  data  on  hospital  admission  charges 
and  length  of  stay,  we  estimated  the  total  costs  of  measles 
hospitalizations,  average  charge  per  hospital  admission, 
average  number  of  days  in  hospital,  and  total  number  of 
days  by  type  of  health  insurance  coverage  among  the 
1990  cases.  Computations  of  the  averages  were  based  on 
all  hospitalized  measles  cases  with  hospital  cost  informa- 
tion (95.9%).  Excluded  were  92  cases  with  unknown  or 
unreported  cost  information,  principally  (94.6%)  health 
maintenance  organization  (HMO)  patients.  Kaiser 
Permanente,  the  largest  HMO  in  California,  was  exempt 
from  reporting  hospital  costs.  Cost  information  was  lim- 
ited to  inpatient  charges  and  excludes  physician  fees. 

Results 

Recent  Trends 

As  shown  in  Table  1,  the  number  of  hospital  admis- 
sions in  California  due  to  measles  rose  dramatically  from 
38  in  1986  to  2,937  in  1990.  The  case-specific  hospital 
admission  rate  increased  unevenly,  from  8.3  per  100 
measles  cases  in  1986  to  23.2  in  1990,  with  a peak  of  32.5 
in  1989.  The  population-based  hospital  admission  rate  per 
100,000  increased  from  0.1  in  1986  to  9.8  in  1990. 
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TABLE  2— Measles  Hospitalizations  by  Age  and  Race  or  Ethnicity 
Among  Children  and  Adolescents  in  California,  1 990 * 


Characteristic 

Hospital 
Admissions,  No. 

Rate/101 

Population  (95%  Cl) 

All  cases  0 tol  9 years  old  . . . 

2,052 

23.3  (22.3,  24.3) 

Age  group,  yr 

<1 

669 

122.2  (112.9, 131.4) 

1-4 

1,050 

54.0  (50.7,  57.2) 

5-19 

333 

5.3  (4.7,  5.8) 

Race  or  ethnicity 

White 

470 

11.6  (10.6, 12.6) 

Black 

286 

40.4  (35.8,  45.1) 

Hispanic 

1,125 

36.2  (34.1,  38.3) 

Asian  and  other) 

171 

18.3  (15.6,21.1) 

Cl  = confidence  interval 


‘From  the  California  Office  of  Statewide  Planning  and  Development  Hospital  Discharge  Data 
Program  and  the  California  Department  of  Finance,  Demographic  Research  Unit, 
t Asians  represent  84.2%  (144)  of  this  category. 


Hospital  Admissions  for  Patients 
Younger  Than  20  Years 

Of  all  hospital  admissions  for  measles  in  1990,  70% 
occurred  among  those  1 9 years  of  age  and  younger.  Nearly 
a third  (32.6%)  were  infants  younger  than  1 year,  a major- 
ity (5 1 .2%)  were  preschool  children  aged  1 to  4 years,  and 
the  rest  ( 16.2%)  were  school-aged  children  5 to  19  years 
old  (Table  2).  The  population-based  hospital  admission 
rate  was  23.3  per  100,000  children.  An  inverse  relationship 
between  age  and  hospital  admission  rates  was  observed. 
The  youngest  group  had  the  highest  rate  ( 1 22.2  per 
100,000).  whereas  the  rate  decreased  to  54.0  and  5.3  for 
the  1 to  4 years  and  5 to  19  years  age  groups,  respectively. 

Hispanic  children  constituted  a majority  (54.8%)  of 
the  measles  cases  admitted  to  a hospital,  followed  by 
whites  (22.9%),  blacks  (13.9%),  and  Asians  and  other 


TABLE  3— Measles  Case-Specific  Hospital  Admission  Rates 
by  Age  and  Geographic  Region  Among  Children 
and  Adolescents  in  California,  1 990* 


Characteristic 

Case-Specific 
Hospital  Admission. 
Rate/1 00  Cases 

Relative  Risk 
(95%  Cl) 

Age  group,  yr 

<1 

26.1 

2.54  (2.25,  2.86) 

1-4 

25.3 

2.46  (2.19,  2.76) 

5-19 

10.3 

I.OOf 

Region) 

Southern  California 

27.1 

2.94  (1.91,4.52) 

San  Joaquin  Valley 

20.7 

2.24  (1.45,  3.47) 

San  Francisco  Bay  Area 
and  Central  Coast 

14.8 

1.61  (0.99,2.60) 

Northern  California 
and  Sierras 

9.1 

I.OOf 

Cl  = confidence  interval 


‘From  the  California  Department  of  Health  Services,  Division  of  Communicable  Disease 
Control,  Immunization  Branch,  Mandatory  Disease  Reports. 
fReferent  group. 

$ Southern  California:  Imperial,  Los  Angeles,  Oranqe,  Riverside,  San  Bernardino,  San  Diego, 
Santa  Barbara,  and  Ventura  counties;  San  loaqum  Valley.  Fresno,  Kern,  Kings,  Madera,  Merced, 
San  joaquin,  Stanislaus,  and  Tulare  counties;  San  Francisco  Bay  Area  and  Central  Coast:  Alameda, 
Contra  Costa,  Marin,  Monterey,  Napa,  San  Benito,  San  Francisco,  San  Luis  Obispo,  San  Mateo, 
Santa  Clara,  Santa  Cruz,  Solano,  and  Sonoma  counties;  Northern  California  and  Sierras:  all  other 
counties. 


(8.3%).  When  assessing  these  data  on  a population  basis, 
however,  the  hospital  admission  rate  was  highest  for 
blacks,  followed  by  Hispanics  and  Asians  and  other  (see 
Table  2).  Whites  had  the  lowest  rate. 

As  shown  in  Table  3,  infants  and  children  aged  1 to  4 
years  had  the  highest  measles  case-specific  hospital  ad- 
mission rates.  Their  risk  for  hospital  admission  was  150% 
higher  than  that  for  older  children  and  adolescents  (RR  = 
2.54  and  2.46,  respectively).  Children  residing  in  southern 
California  had  the  highest  case-specific  hospitalization 
rates,  followed  by  those  residing  in  the  San  Joaquin  Valley 
and  the  San  Francisco  Bay  Area  or  Central  Coast.  Com- 
pared with  children  in  the  northern  California  and  Sierras 
regions,  those  residing  elsewhere  in  the  state  had  signifi- 
cantly elevated  risks  for  hospital  admission.  Children 
residing  in  southern  California  and  the  San  Joaquin  Valley 
were  significantly  at  the  highest  risk  for  admission  to  a 
hospital  (RR  = 2.94  and  2.24,  respectively). 


Figure  1. — Measles  case-specific  hospital  admission  rates  for  the 
1990  epidemic  are  shown  by  California  counties. 


Figure  1 shows  the  case-specific  hospitalization  rates 
among  measles  cases  throughout  the  58  counties  in  the 
state.  Among  counties  with  at  least  25  measles  cases,  hos- 
pital admission  rates  ranged  from  a high  of  37.4  per  100 
in  San  Bernardino  County  to  a low  of  4.9  per  100  in 
Stanislaus  County.  A pronounced  geographic  clustering 
of  high  case-specific  hospitalization  rates  was  observed  in 
southern  California  and  San  Joaquin  Valley  counties. 

Hospitalized  Cases  by  Type  of  Complication 

Few  comorbid  conditions  were  substantial  contribu- 
tors to  hospital  admissions  for  measles  in  1990  (Table  4). 
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The  most  common  complications  resulting  from  measles 
were  either  a result  of  fluid  loss,  secondary  infection,  or 
acute  organ  involvement.  The  main  complication  was  a 
disorder  of  fluid,  electrolyte,  and  acid-base  balance  found 
in  nearly  a third  of  the  cases.  Further  analysis  of  the  spe- 
cific diagnoses  among  these  cases  showed  that  nearly  all 
of  them  were  due  to  volume  depletion.  Otitis  media  was 
the  second  largest  complication,  present  in  nearly  a fifth 
of  the  patients. 

Measles-Associated  Deaths 

A total  of  22  children  died  in  hospital,  for  a death-to- 
hospitalized  case  ratio  of  1 %.  The  primary  cause  of  death 
among  these  children  was  measles  pneumonia.  Of  the 
deaths,  15  (68%)  were  in  the  1 to  4 years  age  group,  with 
the  ratio  being  1 .3  (compared  with  0.7  and  0.6  among  in- 
fants younger  than  1 and  children  aged  5 to  19  years,  re- 
spectively). Children  who  were  Medi-Cal  beneficiaries 
had  an  increased  mortality  risk  and  accounted  for  86%  of 
the  deaths  ( 19  of  the  22  deaths)  when  they  were  62%  of 
cases.  Asian  children  had  the  highest  mortality  risk,  ac- 
counting for  41%  of  all  measles  deaths  and  only  8%  of 
the  hospitalized  cases.  All  other  racial  or  ethnic  groups 
were  underrepresented  in  measles-related  mortality. 
Residents  of  Fresno  County  were  overrepresented  among 
measles-related  deaths,  with  32%  of  all  deaths  and  6%  of 
all  hospitalized  cases. 


TABLE  4 .—Measles  Complications  Among  Hospitalized 
Children  Aged  0 to  19  in  California , 1 990* 

Hospital  Admissions, 


Complication  No.  (%) 

Disorder  of  fluid,  electrolyte,  and  acid  balance 652  (31.8) 

Otitis  media 382  (18.6) 

Acute  laryngitis  and  tracheitis 176  (8.6) 

Noninfectious  enteritis  and  colitis 170  (8.3) 

Pneumonia 133  (6.5) 

Multiple  others 539  (26.3) 

Total 2,052  (100.0) 


‘From  the  California  Office  of  Statewide  Planning  and  Development  Hospital  Discharge  Data 
Program. 


Hospital  Costs  and  Length  of  Hospital  Stay 

For  all  patients  younger  than  20  years  admitted  to  a 
hospital  for  measles  during  1990,  the  average  number  of 
days  in  hospital  was  4.6  and  the  average  cost  per  hospital 
stay  was  $8,201  (Table  5).  The  preschool-aged  group  had 
the  highest  average  cost  ($9,034),  the  highest  total  costs 
for  hospital  admission  ($10.1  million,  57.3%  of  the  total), 
and  the  highest  number  of  days  in  the  hospital  (5,280, 
54.2%  of  total).  The  average  number  of  days  in  hospital 
was  4.7  among  preschoolers.  As  also  shown  in  Table  5, 
the  infant  group  younger  than  1 year  also  had  higher  hos- 
pital costs  and  longer  hospital  stays  than  the  oldest  group. 
The  total  cost  of  the  hospital  stay  for  the  9,742  hospital 
days  among  all  pediatric  cases  amounted  to  $ 1 7.6  million. 
To  estimate  the  hospital  costs  for  the  92  cases  with  unre- 
ported or  unknown  cost  information,  we  used  the  average 


TABLE  5.— Hospital  Costs  and  Length  of  Stay  by  Age  Croup 
and  Health  Insurance  Coverage  Among  California  Children  and 
Adolescents  With  Measles  Admitted  to  a Hospital,  1 990* f 


Age  Croup,  yr, 
by  Insurance 
Coverage, 

No. 

Average  Cost/ 
Hospital 
Admission, 

$ 

Total  Costs 
tor  Hospital 
Admissions, 
} x 10 ‘ 

Average  Days 
in 

Hospital, 

No. 

Total 

Days, 

No. 

<1 

8,374 

5,987 

4.7 

3,357 

Medi-Cal 

9,438 

4,700 

5.0 

2,463 

Private  insurance  . 

5,652 

384 

4.0 

271 

HMO 

4,288 

274 

3.4 

220 

Self-pay 

8,129 

553 

4.9 

332 

Other 

4,454 

76 

4.2 

71 

1-4 

9,034 

10,073 

4.7 

5,280 

Medi-Cal 

. . 10,634 

8,018 

5.1 

3,837 

Private  insurance  . 

. . 5,140 

6,940 

3.8 

517 

HMO 

5,062 

557 

3.7 

404 

Self-pay 

. . 7,006 

581 

4.4 

367 

Other 

. . 6,745 

223 

4.7 

155 

5-19 

4,827 

1,506 

3.5 

1,105 

Medi-Cal 

. . 5,099 

607 

3.5 

421 

Private  insurance  . 

. . 4,665 

345 

3.5 

259 

HMO 

. . 3,707 

234 

3.1 

198 

Self-pay 

. . 5,280 

169 

3.7 

117 

Other 

6,307 

151 

4.6 

110 

All  <19 

8,201 

1 7,566 

4.6 

9,742 

HMO  = health  maintenance  organization 


‘From  the  California  Office  of  Statewide  Planning  and  Development  Hospital  Discharge  Data 
Program. 

•(■Computation  based  on  cases  with  hospital  cost  information  (95.9%).  For  the  remaining  92 
cases  (24,  <1  year;  32,  1-4  years;  and  36,  5-19  years),  charges  were  unknown  or  not  reported. 
Of  the  exclusions,  87  (94.6%)  were  HMO  cases. 


hospital  cost  for  HMO  cases  because  the  preponderance 
were  such  cases.  Combining  the  estimated  $413,372  with 
our  original  amount  resulted  in  a rounded  total  of  $18 
million  (in  1990  dollars). 

Medi-Cal,  California’s  Medicaid  program,  was  the 
predominant  health  insurance,  accounting  for  61.5%  of 
measles  cases  (Medi-Cal's  percentage  of  all  hospital  dis- 
charges statewide  was  19%).  Two  thirds  (67.4%)  of  hos- 
pital admissions  among  infants  younger  than  1 year  were 
paid  for  by  Medi-Cal,  with  the  percentage  decreasing  to 
34.2%  among  those  5 to  19  years.  In  contrast,  for  HMOs 
( 14.5%)  and  private  insurance  (12.4%),  the  percentage  of 
cases  climbed  as  age  increased. 

Overall,  Medi-Cal  had  the  highest  average  and  total 
costs  for  hospital  admissions  for  measles  ($13.3  million, 
75.8%  of  the  total).  In  addition,  Medi-Cal  also  had  the 
largest  number  of  hospital  days  (6,721, 69%  of  the  total). 
It  had  the  highest  average  cost  per  hospital  stay  and 
longest  average  length  of  hospital  stay  for  infants  and 
preschoolers.  Self-pay  patients,  representing  only  8.3%  of 
the  measles  cases  younger  than  20  years,  had  the  second 
highest  average  cost  per  hospital  stay  and  average  number 
of  hospital  days  among  infants. 

Discussion 

Our  study  developed  an  epidemiologic  profile  of  chil- 
dren admitted  to  a hospital  for  the  treatment  of  measles 
and  its  complications  that  is  consistent  with  the  epidemi- 
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ologic  profile  observed  among  all  children  with  measles.4 
We  found  that  infants  and  young  children,  Medi-Cal 
beneficiaries.  Hispanics,  and  residents  of  urban  counties 
accounted  for  most  of  the  hospitalized  measles  cases.  In 
addition,  we  found  that  the  risk  for  hospital  admission 
among  measles  cases  was  highest  among  children 
younger  than  5 years,  which  decreased  with  increasing 
age,  and  those  residing  in  southern  California  and  the  San 
Joaquin  Valley.  Last,  our  study  underscored  that  measles 
is  a serious  disease  that  can  result  in  severe  complications 
leading  to  lengthy  and  costly  hospital  stays. 

Some  limitations  of  our  study  need  to  be  considered 
when  interpreting  these  results.  The  information  collected 
during  the  study  period  on  the  incidence  of  measles  lacks 
enough  detail  to  allow  for  the  assessment  of  risk  for 
measles  hospital  admissions  according  to  race  or  ethnic- 
ity and  type  of  health  care  coverage.  As  a result,  we  were 
unable  to  adjust  our  hospitalization  rates  for  possible 
confounders  to  define  key  independent  risk  factors. 
Nonetheless,  the  descriptive  nature  of  our  study  allowed 
us  to  obtain  valuable  information  on  measles  severity  and 
the  epidemiologic  profile  of  those  at  risk  for  measles 
complications.  In  addition,  our  financial  data  were  limited 
to  hospital  charges  alone.  We  cannot  account  for  other 
costs  associated  with  measles  and  its  complications,  such 
as  physician  fees  and  outpatient  care.  Last,  we  lacked 
enough  clinical  detail  on  the  database  to  measure  the  im- 
munization status  of  children  admitted  to  hospital  to  iden- 
tify the  proportion  of  hospital  admissions  due  to  vaccine 
failure  or  the  lack  of  vaccination. 

Before  1988,  hospital  admissions  among  children 
with  measles  were  relatively  rare  in  California.  The 
measles  epidemic  that  peaked  in  1990  had  its  onset  in 
1988  in  Los  Angeles  County15  and  spread  quickly  to  the 
rest  of  the  state.  With  the  resurgence  of  measles  in  1988, 
we  observed  what  might  be  an  increase  in  measles  sever- 
ity. Children  with  measles  were  almost  five  times  more 
likely  to  be  admitted  to  a hospital  during  the  epidemic 
years  than  during  the  preceding  year.  In  addition,  case- 
fatality  rates  among  hospitalized  children  were  high  dur- 
ing the  epidemic  period,  particularly  among  Asians  and 
Medi-Cal  beneficiaries.  This  finding  is  consistent  with 
published  reports  of  high  fatality  rates  among  the  poor 
and  Samoan  and  Hmong  children  with  measles.15  Possible 
explanations  for  this  increase  in  measles  severity  are  not 
clear.  We  speculate  that  the  high  proportion  of  measles 
cases  among  infants  and  young  children,  in  whom 
measles  is  usually  more  severe,  could  have  greatly  con- 
tributed to  increased  severity  during  the  epidemic.  In  ad- 
dition, changes  in  the  demographic  composition  of  cases, 
the  underreporting  of  mild  cases  during  epidemic  years, 
and  problems  with  access  to  medical  care  among  low- 
income  communities  could  have  played  a substantial  role. 
The  contribution  of  a delayed  onset  of  primary  care  to  the 
risk  of  hospital  admission  is  not  clear.  Nonetheless,  a lack 
of  early,  ongoing,  adequate  primary  care  could  have 
played  a role,  at  least  in  some  minority  and  low-income 
persons  who  traditionally  either  underuse  services  or  have 
more  limited  access  to  primary  care.  Last,  the  possibility 


exists  that  children  may  be  more  freely  admitted  to  a hos- 
pital during  an  epidemic  without  regard  to  measles  sever- 
ity. Stratifying  our  data  by  days  of  hospital  stay  showed, 
however,  that  82%  of  patients  with  measles  stayed  in  the 
hospital  for  three  days  or  more.  Furthermore,  the  long  av- 
erage length  of  hospital  stay  among  measles  cases  sup- 
ports the  notion  of  high  severity  during  the  epidemic. 

„ Nationwide  studies  show  that  measles  outbreaks  have 
been  largely  confined  to  large  inner-city  areas. In 
our  study,  we  found  that  the  case-specific  hospital  admis- 
sion rates  for  measles  were  substantially  higher  in  coun- 
ties located  primarily  in  southern  California  and  the  San 
Joaquin  Valley.  Furthermore,  hospital  admission  rates 
were  high  in  both  large  and  small  communities.  We  were 
unable  to  determine  if  rates  in  some  counties  with  large 
rural  areas  were  primarily  among  residents  of  the  larger 
cities  within  the  county.  A report  in  the  literature  has  doc- 
umented that  the  recent  influx  of  immigrants  into 
California’s  rural  communities,  such  as  the  Hmong  and 
Hispanics,  who  do  not  traditionally  immunize  their  chil- 
dren and  have  limited  access  to  health  insurance,  has  con- 
tributed to  the  increased  risk  for  measles  in  some  areas  of 
the  state.15 

We  also  found  that  hospital  admissions  for  measles 
primarily  affected  economically  disadvantaged  and  very 
young  children.  The  greatest  majority  of  pediatric  mea- 
sles cases  admitted  to  a hospital  and  measles-associated 
deaths  occurred  in  Medi-Cal  beneficiaries  or  patients  who 
had  no  health  insurance  coverage.  This  observation,  cou- 
pled with  the  higher  incidence  of  measles  and  measles- 
related  hospital  stays  among  racial  or  ethnic  minorities 
and  very  young  children  and  infants  during  the  epidemic, 
suggests  the  necessity  to  become  sensitive  to  the  health 
care  needs  and  cultural  realities  of  economically  disad- 
vantaged and  minority  communities.  We  suggest  that  the 
development  of  effective,  culturally  sensitive  prevention 
measures  targeting  these  communities  may  avert  the 
social  and  financial  burdens  of  measles  and  its  complica- 
tions. Because  most  of  the  costs  of  hospital  admissions 
for  measles  were  paid  for  by  the  public  sector,  imple- 
menting programs  that  target  these  communities  can 
possibly  save  scarce  public  health  care  funding. 

Although  we  were  unable  to  do  an  in-depth  cost-ben- 
efit analysis  because  of  lack  of  information,  our  study 
showed  that  the  measles  epidemic  of  1990  resulted  in 
substantial  hospital  costs  and  lengthy  hospital  stays 
among  children  with  measles.  Moreover,  using  1990  esti- 
mates for  vaccinating  a child,1"  we  estimated  that  more 
than  290,000  children  could  have  been  vaccinated  with 
the  $18  million  spent  on  hospital  costs  for  the  treatment 
of  measles  and  its  complications  alone. 

To  our  knowledge,  this  is  the  first  statewide  epidemio- 
logic study  of  hospital  admissions  due  to  measles  during 
a large  epidemic.  We  found  that  young,  minority,  and  eco- 
nomically disadvantaged  children  residing  in  southern 
California  and  the  San  Joaquin  Valley  were  most  likely  to 
have  serious  cases  of  measles  requiring  admission  to  a 
hospital.  We  also  documented  that  California's  public 
medical  sector  had  to  pay  for  most  hospital  costs  associ- 
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ated  with  the  epidemic.  Moreover,  we  showed  that  chil- 
dren admitted  to  a hospital  for  the  treatment  of  measles 
complications  had  a variety  of  serious  problems  requiring 
lengthy  and  costly  hospital  stays  and  resulting  in  in- 
creased mortality.  Measles  is  clearly  not  a trivial  illness 
and  has  substantial  morbidity  and  mortality  associated 
with  its  occurrence  in  large  outbreaks.  We  must  remain 
vigilant  to  the  potential  for  serious  complications  when 
measles  develops  and  the  need  to  effectively  use  appropri- 
ate primary  prevention  measures. 
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Patient  Preferences  for  Management 
of  Localized  Prostate  Cancer 

DENNIS  J.  MAZUR,  MD,  PhD,  and  DAVID  H.  HICKAM,  MD,  MPH,  Portland , Oregon 

We  designed  this  study  to  determine  whether  patients  with  early  localized  prostate  cancer  prefer  sur- 
gical intervention  over  watchful  waiting,  which  aspects  of  the  2 management  strategies  influence  pa- 
tient preferences,  and  whether  there  are  patient  characteristics  that  predict  their  preferences  for  1 
strategy  over  the  other.  Structured  interviews  were  used  with  140  male  patients  seen  consecutively  at 
a university-based  Department  of  Veterans  Affairs  Medical  Center  outpatient  clinic.  The  mean  age  of 
the  patients  was  66. 3 years.  Of  the  140  patients,  53%  preferred  surgical  treatment,  42%  preferred  ob- 
servation, 4%  preferred  that  their  physician  make  the  decision,  and  1%  preferred  radiotherapy.  Of  74 
patients  selecting  surgical  intervention,  92%  (68)  reported  that  the  possibility  of  complete  tumor  re- 
moval was  the  strongest  factor  influencing  their  decision.  Of  those  selecting  observation,  80%  (47/59) 
reported  being  most  influenced  by  the  complications  of  an  operation.  Older  patients  were  signifi- 
cantly ( P < .002)  more  likely  to  prefer  expectant  management.  We  conclude  that  tumor  excision  is  an 
important  factor  influencing  patient  preferences  for  treatment,  irrespective  of  survival  benefits.  This 
factor  should  be  considered  when  designing  approaches  to  providing  information  to  patients  about 
alternative  treatments. 

(Mazur  D|,  Hickam  DH:  Patient  preferences  for  management  of  localized  prostate  cancer.  West  | Med  1996;  165:26-30) 


When  considering  the  management  of  patients  with 
cancer,  it  must  be  decided  how  aggressively  to  pur- 
sue the  surgical  excision  of  the  primary  tumor.  In  patients 
with  obvious  metastatic  spread,  the  benefits  of  excision 
may  be  limited  and  often  do  not  outweigh  the  risks  of  a 
surgical  procedure.  In  patients  with  apparent  early-stage 
disease,  however,  the  decision  is  influenced  by  many  fac- 
tors, including  the  rapidity  of  tumor  growth  if  not  excised, 
the  likelihood  of  tumor  recurrence  after  excision,  disfig- 
urement caused  by  an  operation,  the  risks  of  complica- 
tions or  death  after  an  operation,  and  patient  attitudes 
about  facing  uncertain  outcomes. 

Previous  research  about  treatment  options  has  focused 
primarily  on  choices  between  alternative  treatments  that 
differ  in  their  short-term  and  long-term  survival  bene- 
fits.1" For  example,  in  the  case  of  lung  carcinoma,7'9  sur- 
gical intervention  has  a higher  short-term  probability  of 
death  and  a better  long-term  (5-year)  survival  than  the  al- 
ternative treatment,  radiation  therapy.  We  previously  did 
a study  in  which  patients  were  asked  to  consider  their 
treatment  preferences  based  on  graphic  data  displays  (5- 
year-survival  curve  comparisons)  derived  from  research 
on  stage  lib  prostate  cancer.  We  found  that  patients  were 
willing  to  forgo  better  five-year  survival  when  offered  a 
treatment  option  with  a lower  chance  of  short-term  com- 
plications (urinary  incontinence  and  impotence).10 


In  early-stage,  low-grade,  clinically  localized  prostate 
cancer,  the  issues  that  have  most  influenced  the  discus- 
sion of  treatment  options  are  the  rate  of  tumor  growth  in 
the  absence  of  treatment  and  the  morbid  complications 
associated  with  surgical  treatment.  Radical  surgical  exci- 
sion for  this  disease  has  not  had  a clinically  important 
effect  on  long-term  survival  for  older  men."  Efforts  to  in- 
crease early  detection  and  intervention  for  prostate  cancer 
have  not  decreased  morbidity  and  mortality  rates  com- 
pared with  expectant  management  (watchful  waiting).12'14 
Some  researchers  have  argued  that  a randomized  clinical 
trial  of  alternative  treatments  is  needed,15  whereas  others 
have  concluded  that  differences  in  management  strategies 
are  important  only  if  a patient  has  a life  expectancy  of 
longer  than  ten  years.16 

Patients’  preferences  for  active  intervention  probably 
influence  their  choice  of  treatment.  In  an  attempt  to  learn 
about  patients'  preferences  relevant  to  treatment  choices, 
we  studied  patients'  attitudes  regarding  the  choice  of  sur- 
gical intervention  or  observation  (expectant  management 
or  watchful  waiting)  for  early  localized  prostate  cancer. 
We  sought  to  answer  three  questions: 

• Would  patients  prefer  one  strategy  over  the  other; 
specifically,  would  they  prefer  surgical  intervention  or 


“expectant  management”  if  they  had  been  diagnosed  as 
having  the  earliest  detectable  form  of  prostate  cancer? 
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• What  are  aspects  of  the  two  management  strategies 
that  patients  report  most  influence  their  preferences? 

• Do  demographic  characteristics  of  patients  influence 
their  preference  for  one  management  strategy  over  the 
other? 

Patients  and  Methods 

This  study  was  approved  by  the  Subcommittee  on 
Human  Studies  of  the  Department  of  Veterans  Affairs 
Medical  Center,  Portland,  Oregon.  Consecutive  patients 
being  seen  for  continuity  of  care  in  the  general  medicine 
clinic  were  asked  before  their  scheduled  clinic  visit  to 
participate  in  a structured  interview  about  decision  mak- 
ing. One  of  us  (D.J.M.)  conducted  the  interviews.  All 
patients  whose  medical  records  indicated  cognitive  prob- 
lems were  excluded  from  the  study.  Patients  who  pre- 
sented to  the  general  medicine  clinic  in  moderate  or 
severe  pain  or  who  were  in  moderate  or  severe  emotional 
distress  were  also  excluded  from  the  study. 

The  study  was  designed  to  compare  two  treatment 
management  alternatives  for  localized  prostate  cancer: 
surgical  treatment  and  expectant  management  (no  inter- 
vention until  symptoms  were  detected  either  locally,  re- 
gionally, or  metastatically).  The  descriptions  provided  to 
subjects  tended  to  be  biased  against  surgical  treatment. 
For  surgical  treatment,  we  used  the  verbal  probability  ex- 
pression "possible”  to  describe  the  likelihood  that  an  op- 
eration could  remove  the  tumor  completely.  We  did  not 
specify  that  surgical  treatment  “cured”  the  tumor.  We 
listed  the  complications  of  an  operation  using  numerical 
probability  terms  represented  in  percentages.  For  expec- 
tant management,  we  used  the  verbal  probability  term 
"not  possible”  to  describe  the  likelihood  that  the  tumor 
could  be  removed  in  its  entirety  from  the  body.  We  speci- 
fied that  in  expectant  management,  the  tumor  most  likely 
would  have  extended — either  locally  (that  is,  within  the 
prostate),  regionally  (for  example,  in  an  organ  adjacent  to 
the  prostate,  such  as  the  bladder),  or  through  metastasis 
(spread)  elsewhere  in  the  body  (such  as  to  bone) — by  the 
time  symptoms  developed. 

Questionnaire  Format 

Patients  were  first  given  a written  scenario.  All  de- 
scriptions of  the  procedures  were  derived  from  the  current 
literature  on  surgical  treatment  and  expectant  manage- 
ment in  major  medical  centers  where  the  treatments  are 
studied."15  All  risks  related  to  surgical  intervention  for 
early  prostate  cancer  were  derived  from  the  published  lit- 
erature regarding  prostate  cancer."  15  To  bias  the  study 
against  surgical  treatment,  we  selected  the  rates  that  were 
on  the  high  end  of  the  ranges  published  in  the  surgical  lit- 
erature. To  ensure  that  the  patients  read  through  the  entire 
scenario  before  formulating  their  preference  for  treatment 
and  to  solicit  any  questions  the  patients  may  have  about 
the  scenario,  the  scenario  was  read  aloud  to  each  patient. 

Patients  were  asked  to  imagine  that  they  had  been  di- 
agnosed as  having  the  earliest  detectable  stage  of  prostate 
cancer.  They  were  told  that  prostate  cancer  is  usually  slow 
growing  and  that  there  are  two  management  strategies 


available:  surgical  intervention  and  expectant  management 
(watchful  waiting).  Patients  were  also  told  to  assume  that 
scientific  studies  completed  to  date  have  not  demonstrated 
a survival  difference  between  surgical  therapy  and  watch- 
ful waiting  for  early  prostate  cancer  at  one,  two,  three, 
four,  and  five  years  and  beyond.  Patients  were  then  given 
the  following  descriptions  of  each  management  strategy. 

Surgery. 

• The  operation  can  be  done  right  away,  without  delay. 

• It  is  possible  that  all  the  cancer  will  be  removed. 

• Surgery  has  a set  of  complications  associated  with  it: 


Rate  of 
Possibility,  % 
1 to  2 
8 to  14 


6 to  10 


10  to  25 


30  to  50 


Complication 
Chance  of  death 

Chance  of  strictures  (narrowing)  of  the 
bladder  and  urethra  that  may  require 
dilatation  or  opening  by  a surgical  pro- 
cedure 

Chance  of  total  loss  of  bladder  control 
that  requires  wearing  a pad  or  plastic  ap- 
pliance strapped  to  the  leg  to  collect 
urine;  this  pad  must  be  changed  3 to  4 
X/day,  or  the  appliance  must  be  cleaned 
regularly  and  emptied  3 to  4 X/day 
Chance  of  partial  loss  of  bladder  con- 
trol requiring  changing  the  pad  or  ap- 
pliance less  frequently  than  with  total 
loss  of  bladder  control 
Chance  of  total  impotence  (loss  of 
erection  of  the  penis) 


Expectant  management. 

• It  is  not  possible  that  all  the  cancer  will  be  removed 
because  nothing  is  done  to  the  tumor  right  away,  and  the 
tumor  is  allowed  to  grow. 

• Initially  there  are  no  complications  because  no  treat- 
ment is  undertaken. 

• Treatment  is  delayed,  and  when  symptoms  of  the 
tumor  occur,  one  of  three  management  strategies  can  be 
undertaken:  surgical  therapy,  radiation  therapy,  or  no  fur- 
ther treatment.  Symptoms  could  be  due  to  tumor  growth 
locally  within  the  prostate  gland  or  regionally  to  organs 
around  the  prostate  (such  as  the  bladder).  Symptoms 
could  also  result  from  the  tumor  that  has  metastasized 
(spread)  to  another  part  of  the  body  away  from  the 
prostate,  such  as  bone. 

Surgical  therapy  for  a more  advanced  prostate  cancer 
was  described  as  having  urologic  complications  at  or 
above  the  rates  of  complication  of  surgical  therapy  for 
early  localized  prostate  cancer:  stricture,  urinary  inconti- 
nence, total  impotence,  and  death.  Radiation  therapy  for 
more  advanced  prostate  cancer  was  described  as  having 
similar  urologic  complications  as  surgical  therapy — stric- 
ture, urinary  incontinence,  total  impotence,  and  death— 
with  a chance  of  bowel  ulceration  and  bleeding  and  a 
lower  chance  of  immediate  death  of  0.5%  to  1%.  Patients 
were  told  that  with  expectant  management  they  would  be 
carefully  observed  for  the  development  of  symptoms 
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from  their  prostate  cancer  with  appropriate  history,  physi- 
cal examination,  blood  tests,  and  studies.  Patients  were 
not  told  explicitly  about  hormonal  therapy  as  an  option  in 
expectant  management. 

Patients  were  then  asked  which  treatment  (operation 
or  observation)  they  would  prefer  if  they  were  the  patient 
in  question.  They  were  also  asked  whether  they  based 
their  treatment  preference  on  an  aspect  of  the  explanation 
of  the  two  management  strategies  or  on  some  other  infor- 
mation not  contained  in  the  questionnaire.  Patients  who 
indicated  that  they  based  their  decision  on  an  aspect  of  the 
explanation  of  either  surgical  or  expectant  management 
were  asked  to  circle  those  aspects  of  the  explanations  that 
most  influenced  their  decision.  Patients  who  indicated 
that  they  based  their  preference  on  some  other  informa- 
tion not  contained  in  the  questionnaire  were  asked  to  de- 
scribe the  source  of  the  other  information.  All  patients 
were  then  given  two  additional  questionnaires:  one  on  so- 
ciodemographic items  and  one  on  urologic  symptoms. 

The  sociodemographic  questionnaire  contained  the  fol- 
lowing variables:  patient  age,  level  of  formal  education, 
and  current  health  status — excellent,  very  good,  good,  fair, 
or  poor.  The  urologic  symptoms  questionnaire  asked  a set 
of  “yes”  or  “no"  questions  about  the  following  list  of  uro- 
logic symptoms:  current  ability  to  achieve  and  maintain  an 
erection,  current  difficulty  with  urination,  current  urinary 
dribbling,  and  current  getting  up  at  night  to  urinate. 
Patients  were  also  asked  (“yes”  or  “no”)  whether  they  had 
a history  of  a transurethral  resection  of  the  prostate, 
prostate  biopsy,  or  other  prostate-related  surgical  proce- 
dure. To  study  the  influence  of  these  variables  on  patients’ 
preferences,  Fisher's  exact  test,  the  t test  for  independent 
samples,  and  multiple  logistic  regression  were  done. 

Results 

A total  of  140  male  patients  participated  in  this  study. 
No  patient  refused  to  participate.  The  mean  age  of  the  pa- 
tients was  66.3  years  (standard  deviation  [SDJ,  10.35; 
range,  30  to  82),  and  the  mean  level  of  formal  education 
completed  was  12.7  years  (SD,  2.73;  range,  6 to  22).  On 
the  basis  of  our  exclusion  criteria,  10  patients  were  ex- 
cluded from  participating  in  the  study. 


TABLE  1 —Reported  Influences  on  Patient  Preferences  for 
Choice  of  Treatment  in  Early  Prostate  Cancer* 

Influence 

Surgical  Excision 
n = 74,  No.  (%) 

Watchful  Waiting 
n = 59,  No.  (%) 

Possibility  of  complete 
tumor  removal 

68  (92) 

Patient  experience  with 
previous  prostate  surgery 
Personal 

1(0 

5(8) 

Family,  relative,  or 
friends 

4(5) 

5(8) 

Patient's  age 

1(0 

1(2) 

Surgical  complications 

- 

47  (80) 

Patient's  own  reading 
about  the  2 treatments  . . 

- 

1(2) 

‘All  information  obtained  from  patient  self-reports. 

Of  the  140  patients,  53%  (n  = 74)  preferred  surgical 
therapy;  42%  (n  = 59)  preferred  expectant  management; 
4%  (n  = 6)  reported  the  desire  that  their  physician  make 
the  decision  about  treatment  on  their  behalf;  and  1 patient 
created  his  own  option  and  reported  that  he  wanted  imme- 
diate radiotherapy. 

Of  the  74  patients  who  preferred  surgical  therapy,  68 
(92%)  reported  that  their  choice  was  most  influenced  by 
the  statement  in  the  surgical  explanation  that  “It  is  possi- 
ble that  all  the  cancer  will  be  removed.”  Of  the  59  patients 
who  preferred  expectant  management,  47  (80%)  reported 
that  the  described  surgical  complications  most  influenced 
their  decision  in  favor  of  expectant  management  (Table  1 ). 

Age  was  significantly  ( P < .004)  associated  with  man- 
agement choice.  Of  the  74  patients  who  selected  surgical 
treatment,  43%  (32)  were  older  than  70  years;  of  the  59 
patients  who  selected  watchful  waiting,  59%  (35)  were 
older  than  70  years.  The  mean  age  of  patients  preferring 
an  operation  was  63.8  (SD,  1 1 .0)  years;  the  mean  age  of 
patients  preferring  watchful  waiting  was  69.3  (SD,  8.4) 
years. 


TABLE  2.— Regression  Results  in  Patients  (n  - 133) 

Who  Reported  Preferring  Expectant  Management  Over  Surgical 
Therapy  for  Localized  Prostate  Cancer* 

Multiple  Logistic  Regression 

Criterion 

Parameter  Estimate 

P Value 

Age,  yrf 

.074 

.002 

Formal  education,  yr 

.063 

.389 

Patient's  general  health  status- 
excellent,  very  good, 
good  vs  fair  or  poor 

.776 

.079 

Whether  the  patient  could  achieve 
and  maintain  an  erection 

.893 

.820 

Whether  the  patient  currently  had 
difficulty  with  urination 

.606 

.272 

Whether  the  patient  currently  had 
urinary  dribbling) 

.961 

.036 

Whether  the  patient  currently  had 
to  get  up  at  night  to  urinate 

.276 

.245 

Whether  the  patient  had  ever  had 
a TURP,  prostatic  biopsy,  or  other 
operation  on  the  prostate 

.143 

.756 

TURP  = transurethral  resection  of  the  prostate 
*AII  information  obtained  from  patient  self-reports. 

tBoth  increasing  age  of  patients  and  patients'  reports  of  urinary  dribbling  were  associated 

with  the  preferences  of  expectant  management  for  localized  prostate  cancer. 

Of  the  urologic  symptoms  we  assessed,  only  urinary 
dribbling  was  significantly  (P  < .034)  associated  with 
management  choice.  Of  the  74  patients  preferring  surgical 
excision,  16  (22%)  reported  the  presence  of  urinary  drib- 
bling; of  the  59  patients  preferring  watchful  waiting.  23 
(39%)  reported  the  presence  of  urinary  dribbling. 

To  study  whether  patient  characteristics  were  indepen- 
dently related  to  their  expressed  preferences,  we  did  an 
exploratory  multiple  logistic  regression  analysis  (Table  2). 
The  dependent  variable  was  the  patient's  preference  for 
surgical  therapy  or  expectant  management.  Both  patient 
age  (P  < .002)  and  the  presence  of  urinary  dribbling  (P  < 
.036)  had  significant  independent  effects  on  treatment 
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choice.  The  overall  relationship  of  these  two  variables 
to  treatment  choice  was  modest  (estimated  R2  = . 1 1 5,  P = 
.0002).  Treatment  choice  was  not  associated  with  level  of 
formal  education,  current  health  status,  or  the  other  tiro- 
logic  symptoms  we  assessed. 

Discussion 

Most  previous  work  on  patients'  preferences  has  been 
based  on  assessing  patients’  willingness  to  trade  off  short- 
term for  long-term  survival  benefits  at  five  years.  In  this 
study,  we  told  patients  that  research  studies  on  early- 
stage,  low-grade,  localized  prostate  cancer  did  not  indi- 
cate any  difference  in  survival  at  five  years  or  beyond.  In 
this  setting  of  equivalent  survival  and  early  localized  can- 
cer, we  found  that  most  patients  still  preferred  surgical 
therapy.  This  majority  of  patients  who  preferred  an  oper- 
ation reported  basing  their  decision  on  a phrase  used  in 
the  study  questionnaire:  that  surgical  therapy  offered  the 
possibility  of  complete  tumor  removal.  In  our  study,  we 
did  not  ask  our  patients  whether  they  had  a preference 
for  surgery  versus  expectant  management  for  localized 
prostate  cancer  before  presenting  them  with  the  written 
scenario  and  questionnaire.  Thus,  we  cannot  say  whether 
patients  had  preexisting  preferences  for  surgical  treatment 
or  expectant  management. 

The  finding  of  predetermined  preferences  of  patients 
in  favor  of  surgical  intervention  for  cancer  has  been  re- 
ported in  studies  of  women  with  breast  cancer.  In  one 
study,  153  women  with  T1 , T2,  N 1 , and  NO  breast  tumors 
were  asked  to  choose  mastectomy  or  conservation  treat- 
ment (excision  of  the  lump,  external  radiotherapy,  and 
iridium  Ir  192  wire  implant  to  tumor  bed).  Mastectomy 
was  chosen  by  99  women.17  The  authors  concluded  that 

Most  women  came  to  their  first  appointment  at  the  breast  clinic  already 
convinced  that  they  had  breast  cancer,  and  presumably  they  had  already 
considered  the  possibility  of  mastectomy.  When  their  suspicions 
were  confirmed,  one  third  immediately  said  that  they  would  have  a 
mastectomy  and  one  third  that  they  would  have  anything  but  a mastec- 
tomy. l7lpllMl 

The  authors  point  out  that  one  of  the  salient  features  of 
patients'  preference  for  surgical  therapy  was  the  fact  that 
the  possibility  existed  that  they  might  still  have  to  have  a 
mastectomy  in  the  future,  despite  conservative  manage- 
ment at  the  time  of  their  initial  decision.  Thus,  they  spec- 
ulate that  what  seems  to  be  a simple  decision  between 
aggressive  and  conservative  interventions  may  be  influ- 
enced by  a belief  that  treatment  would  be  necessary  even- 
tually for  the  disease.  Similarly,  in  our  study  we  cannot 
say  to  what  extent  patients’  preferences  were  influenced 
by  the  fact  that  surgical  excision  would  still  be  a consid- 
eration in  the  expectant  management  arm. 

Our  study  is  consistent  with  previous  work  with  breast 
cancer  patients.17  A substantial  number  of  patients — about 
a third  in  the  breast  cancer  study  and  about  half  in  our  lo- 
calized prostate  cancer  study — seemed  to  have  a prefer- 
ence for  radical  surgical  treatment  of  cancer,  that  is,  to 
have  aggressive  therapy  for  breast  or  prostate  cancer  right 
away.  In  our  population  of  men,  however,  we  cannot  say 
whether  this  preference  existed  before  their  participation 


in  our  study.  Thus,  in  comparing  these  two  studies,  it  ap- 
pears that  a number  of  older  men  and  younger  women 
may  share  similar  tendencies  to  favor  radical  surgery  for  at 
least  these  two  types  of  cancer  studied.  Future  research 
needs  to  be  done  on  whether  patients  have  these  beliefs 
about  aggressive  therapies  for  cancers  in  general  or 
whether  the  beliefs  hold  only  for  specific  types  of  cancers. 

We  found  also  that  older  patients  and  those  who  re- 
ported having  urinary  dribbling  were  more  likely  to  pre- 
fer expectant  management  than  surgical  therapy  for 
localized  prostate  cancer.  We  speculate  that  patients  who 
are  already  having  problems  with  urinary  dribbling  were 
drawn  away  from  the  consideration  of  surgical  therapy 
because  of  the  high  rate  of  occurrence  of  urinary  inconti- 
nence as  a side  effect.  Physicians  who  are  eliciting  pa- 
tients' preferences  in  actual  decision  making  may  need  to 
take  these  factors  into  account  in  their  discussions  with 
patients. 

In  summary,  our  study  indicates  that  patients  hold 
strong  beliefs  about  cancer  treatment.  Even  though  we 
presented  patients  with  information  that  tended  to  be  bi- 
ased against  prostate  surgery  (high  rates  of  surgical  com- 
plications), half  of  these  older  male  veteran  patients  still 
preferred  an  operation.  We  did  not  address  the  issue 
of  what  treatment  is  most  effective  for  early-stage.  low- 
grade,  localized  prostate  cancer.  Rather,  our  study  focused 
on  discovering  the  preferences  patients  have  that  influ- 
ence their  consideration  of  treatment  options.  Even 
though  we  attempted  to  bias  patients  against  surgical  ther- 
apy with  the  explicit  naming  of  surgical  complications 
and  although  we  gave  patients  rates  of  complication  oc- 
currence higher  than  those  quoted  in  the  literature,  many 
still  preferred  surgical  treatment  of  localized  prostate  can- 
cer. Thus,  both  urologists  and  primary  care  physicians 
must  realize  that  a substantial  number  of  patients  will  be 
coming  into  such  discussions  with  a tendency  to  favor  an 
operation.  This  tendency  to  favor  operative  management 
must  be  recognized  in  all  studies  of  how  best  to  discuss 
treatment  choices  for  localized  prostate  cancer. 
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Substance-Impaired  Physicians 

Probationary  and  Voluntary  Treatment  Programs  Compared 

HEIDI  D.  NELSON,  MD,  MPH;  ANNETTE  M.  MATTHEWS;  DONALD  E.  GIRARD,  MD;  and 
JOSEPH  D.  BLOOM,  MD,  Portland,  Oregon 

We  compared  the  characteristics  and  treatment  outcomes  of  substance-impaired  physicians  moni- 
tored by  two  different  programs  in  Oregon:  a probationary  program  administered  by  the  Oregon 
Board  of  Medical  Examiners  and  the  confidential,  voluntary  Diversion  Program  for  Health  Profes- 
sionals. Demographic,  substance  use,  and  treatment  outcome  variables  were  obtained  by  a retrospec- 
tive medical  record  review  from  41  physicians  monitored  by  the  Oregon  board  and  56  physicians 
monitored  by  the  diversion  program  during  a 3-year  study  period.  Compared  with  physicians  moni- 
tored by  the  Oregon  board,  physicians  in  the  diversion  program  were  younger,  more  likely  to  be  in 
training  programs  and  less  likely  to  be  in  hospital-based  practice  settings,  more  often  reported  by 
immediate  rather  than  third-party  contacts,  more  likely  to  choose  in-state  inpatient  treatment  than 
out-of-state  treatment,  and  less  likely  to  have  concurrent  mental  illness  diagnoses  (P  < .05  for  all  com- 
parisons). Short-term  relapse  rates  did  not  differ  statistically  between  the  groups  (22.0%  for  the 
Oregon  board  group,  14.3%  for  the  diversion  program  group).  The  higher  number  of  younger  physi- 
cians and  physicians  in  training  and  tendency  toward  increased  reporting  by  immediate  contacts  in 
the  diversion  program  suggested  earlier  intervention  than  in  the  Oregon  board  group. 

(Nelson  HD,  Matthews  AM,  Girard  DE,  Bloom  JD:  Substance-impaired  physicians — Probationary  and  voluntary  treatment 
programs  compared.  West  J Med  1 996;  1 65:31-36) 


Physicians  are  not  immune  from  the  substance  abuse 
problems  of  current  society.  Most  substance  use  starts 
before  medical  school  and  reflects  drug  use  patterns  of  the 
community.1  The  use  of  certain  substances,  such  as  benzo- 
diazepines and  opiates,  has  an  increased  onset  during 
residency  training  due  to  an  increased  exposure  to  the 
drugs  and  the  attainment  of  prescribing  privileges.2  The 
prevalence  of  alcoholism,  the  most  common  addiction  of 
North  American  physicians,  is  estimated  to  be  between 
7%  and  10%,  the  same  as  in  the  United  States  population.3 
Substance  abuse  is  a major  cause  of  physician  impairment.4 

Impaired  physicians  often  have  more  difficulty  than 
persons  in  the  general  population  in  seeking  treatment.5 
The  reasons  may  include  that  they  tend  to  deny  or  fail  to 
recognize  their  own  problems,  are  more  apt  to  hide  difficul- 
ties from  peers,  and  often  think  they  can  handle  their  prob- 
lems themselves.  Once  in  a treatment  program,  however, 
physicians  have  a better  prognosis  than  members  of  the 
general  population.5  Most  state  licensing  boards  have  as- 
sumed the  responsibility  of  supervising  the  evaluation  and 
treatment  of  substance-impaired  physicians,  although  ex- 
actly how  this  is  done  varies  greatly  from  state  to  state.6-12 

The  Oregon  Board  of  Medical  Examiners  was  one  of 
the  first  medical  boards  to  respond  to  the  American 


Medical  Association’s  1972  initiative  to  develop  pro- 
grams to  help  impaired  physicians.13  But  the  program 
faced  early  problems  when  six  physicians  on  probation 
with  the  board  committed  suicide  during  a 13-month  pe- 
riod in  1976  and  1977. 14  In  response,  beginning  in  1977 
the  board  included  a psychiatric  consultant  in  all  of  its  de- 
liberations involving  impaired  physicians. 15-16  Under  cur- 
rent procedures,  when  a physician  is  reported  to  the 
board,  an  investigation  is  begun  to  determine  the  extent 
and  nature  of  the  problem.  If  indicated,  mandatory  inpa- 
tient substance  abuse  treatment  is  recommended,  fol- 
lowed by  probation  characterized  by  routine  monitoring 
and  often  associated  with  prescribing  and  license  restric- 
tions. All  of  these  activities  are  reportable  to  the  public. 
By  statute  the  board  has  authority  to  monitor  a physician 
for  ten  years,  although  successfully  rehabilitated  physi- 
cians are  often  monitored  for  five  years. 

Beginning  in  the  1980s,  the  Oregon  Medical  Asso- 
ciation maintained  an  informal  diversion  program,  the 
Physicians’  Assistance  Committee,  for  impaired  physi- 
cians who  came  to  the  attention  of  its  substance  abuse 
expert  from  various  referral  sources.  In  1989  the  Oregon 
Legislature  authorized  the  Oregon  Board  of  Medical 
Examiners  to  initiate  a formal  Diversion  Program  for 


From  the  Department  of  Medicine,  the  Biomedical  Information  Communication  Center,  and  the  Office  of  the  Dean  of  the  School  of  Medicine.  Oregon  Health  Sciences 
University,  and  the  Veterans  Affairs  Medical  Center,  Portland. 

This  work  was  supported  in  part  by  a grant  from  the  Oregon  Board  of  Medical  Examiners,  the  Oregon  Diversion  Program  for  Health  Professionals,  and  the  Oregon 
Foundation  for  Medical  Excellence. 

Reprint  requests  to  Heidi  D.  Nelson.  MD.  MPH,  Oregon  Health  Sciences  University,  BICC-504,  3181  SW  Sam  Jackson  Park  Rd,  Portland,  OR  97201. 


32  WJM,  July/August  1996 — Vol  165,  Nos.  1/2 


Substance-Impaired  Physicians — Nelson  et  al 


Health  Professionals,  funded  by  an  increase  in  physician 
licensing  fees,  to  be  operated  in  a manner  semiau- 
tonomous  from  the  board.  The  program  began  function- 
ing in  1990  by  providing  substance  abuse  assessment, 
intervention,  recovery  monitoring,  and  relapse  manage- 
ment. Physicians  enrolling  directly  in  the  diversion  pro- 
gram may  never  make  contact  with  the  Oregon  board  and 
may  never  be  placed  on  probation  if  they  demonstrate  ad- 
equate progress  toward  recovery.  The  goals  of  the  diver- 
sion program  are  to  encourage  earlier  intervention  by 
providing  confidential,  voluntary  referral  and  treatment 
that  results  in  more  effective  treatment  outcomes. 

To  determine  the  status  and  effectiveness  of  the  diver- 
sion program,  we  compare  the  differences  in  characteris- 
tics and  outcomes  of  physicians  treated  in  each  of  these 
two  programs  during  the  first  three  years  of  the  diversion 
program's  operation.* 

Physicians  and  Methods 

The  study  participants  included  97  physicians  who 
participated  in  monitored  treatment  of  substance  abuse 
with  either  the  Oregon  State  Board  of  Medical  Examiners 
or  the  Oregon  State  Diversion  Program  for  Health  Profes- 
sionals during  the  three-year  study  period  from  January  1 , 
1 990,  to  December  31,1 992. 

The  Oregon  board  group  comprised  physicians  who 
came  to  the  attention  of  the  Oregon  Board  of  Medical 
Examiners  because  of  substance  abuse  and  who  received 
monitored  treatment  under  supervision  of  the  board.  Of 
the  50  physicians  who  originally  presented  to  the  Oregon 
board,  41  were  enrolled  in  substance  treatment  programs 
and  monitored  by  the  board  and  were  included  in  the 
study.  The  second  group  comprised  physicians  who  were 
evaluated  and  monitored  by  the  Diversion  Program  for 
Health  Professionals.  Of  the  88  physicians  who  originally 
presented  to  the  diversion  program,  56  were  enrolled  in 
the  diversion  program  and  were  included  as  study  partici- 
pants (Figure  1).  Physicians  evaluated  but  not  enrolled 
were  most  often  found  to  lack  a clear  diagnosis  of  chemi- 
cal dependency.  Physicians  in  the  Oregon  board  program 
were  enrolled  in  the  study  for  an  average  of  27.3  months, 
a significantly  longer  period  than  those  in  the  diversion 
program,  who  were  enrolled  for  an  average  of  18.3 
months  (P  < .05). 

Data  were  collected  by  retrospective  medical  record  re- 
view, from  the  statewide  licensing  data  bank,  and  from  the 
diversion  program  inventories  and  lists.  To  ensure  the  con- 
fidentiality of  the  physicians  involved  in  the  study,  records 
were  identified  by  code  number  and  reviewed  on  location 
at  the  Oregon  board  or  diversion  program  offices.  Infor- 
mation was  abstracted  and  entered  into  the  computer  in 
coded  form  by  a research  assistant  so  that  the  identities  of 
participants  were  never  linked  to  their  data  sheets  nor 
specified  in  the  analysis.  When  not  in  use,  the  abstraction 
forms  were  stored  in  a locked  file  cabinet.  At  no  time  were 
the  names  of  any  of  the  participants  made  available  to  the 
Oregon  board,  the  diversion  program,  reviewers  of  the  ar- 

*See  also  the  editorial  by  J.H.  Shore,  MD,  "Progress  in  Treatments  for 
Substance-Impaired  Physicians,"  on  pages  81-82  of  this  issue. 
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Figure  1. — Study  participants  were  enrolled  in  the  Diversion 
Program  for  Health  Professionals  or  the  Oregon  Board  of  Medical 
Examiners  program  based  on  their  referrals  and  initial  evaluations. 

tide,  or  all  but  one  of  the  study  investigators  themselves. 
The  study  was  approved  by  the  Human  Subjects  Review 
Committee  at  the  Oregon  Health  Sciences  University. 

The  records  contained  license  printouts,  inpatient 
treatment  discharge  summaries,  continuing  care  and  pro- 
bation contracts,  and  quarterly  reports  of  urine  monitor- 
ing and  group  therapy.  Data  were  abstracted  to  a 1 2-page 
form  that  was  developed  and  pretested  over  a three-month 
period  at  the  beginning  of  the  study  by  the  investigators 
and  found  to  be  nearly  100%  reliable  on  subsample  test- 
ing. The  variables  collected  included  demographic  infor- 
mation, license  and  education  history,  dates  and  method 
of  program  entry,  drugs  of  abuse,  continuing  care  and 
probation  details,  compliance  with  after-care  monitoring, 
and  early  treatment  outcomes.  These  variables  were  se- 
lected because  of  their  importance  in  addressing  the  study 
questions  and  because  they  were  present  in  95%  or  more 
of  the  subjects’  charts.  Analysis  included  descriptive  sta- 
tistics, comparison  by  t tests  and  \2.  and  the  determination 
of  odds  ratios  and  prevalence  rates. 


Results 

There  were  few  statistically  significant  differences  in  the 
general  demographic  characteristics  of  the  board  program's 
participants  compared  with  physicians  in  the  diversion  pro- 
gram. and  both  groups  approximated  the  demographic 
characteristics  of  physicians  in  Oregon  (Table  1 ).  The  pop- 
ulation was  overwhelmingly  male  (88  [91%])  with  a mean 
age  of  45  years;  the  diversion  program  group,  however,  had 
nine  physicians  35  years  old  or  younger  compared  with  one 
in  the  board  group  (16%  versus  2%,  P < .05).  All  but  one 
physician  were  white,  and  70  (72%)  were  married.  The  par- 
ticipants graduated  from  medical  school  a mean  of  18.9 
years  ago  and  had  been  licensed  in  Oregon  for  14.1  years. 
They  were  concentrated  in  the  most  populous  valley  re- 
gions of  Oregon,  with  few  in  coastal  or  eastern  Oregon 
communities,  which  are  predominantly  rural. 

Of  the  97  physicians.  31  (32%)  were  in  group  prac- 
tice, 22  (23%)  in  hospital-based  practice,  15  (16%)  in 
solo  practice.  10  ( 10%)  were  interns  or  residents,  and  19 
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TABLE  1 —Demographics  of 
Substance-Impaired  Physicians  in  Treatment  Programs 


Demographic 

Diversion 

Program' 

Oregon 
Board * 

All  Oregon 
Physicians 

Number 

56 

41 

7,086 

Male,  No.  (%) 

51  (91) 

37  (90) 

5,895  (83) 

Mean  age  in  years 
(range) 

45  (26-70) 

46  (34-64) 

46.4 

Married,  No.  (%) 

38  (68) 

32  (78) 

N/A 

Mean  years 
since  medical 
school  (range) 

18(2-46) 

20  (7-38) 

20 

Mean  years 
licensed  in 
Oregon  (range) . . . 

13(1-38) 

15(1-36) 

15 

Trained  in 
Oregon,  No.  (%) . . 

20  (36) 

22(54) 

2,516(36) 

Board  certified, 

No.  (%) 

38  (68) 

24  (58) 

4,918(69) 

Location  by 
region,  No.  (%) 
Coast 

5(9) 

8(20) 

N/A 

Valley 

44  (79) 

28  (68) 

N/A 

East 

7(12) 

4(10) 

N/A 

Unknown 

0(0) 

1(2) 

N/A 

N/A  = data  not  available 


*No  comparisons  between  study  groups  are  statistically  significant  at  P < .05. 


(20%)  were  involved  in  other  practice  settings,  such  as 
academic,  administrative,  insurance,  and  locum  tenens. 
Diversion  program  participants  were  significantly  more 
often  in  training  programs  as  interns  and  residents  and 
less  often  involved  in  hospital-based  practice  settings  than 
were  Oregon  board  program  participants  ( P < .05). 

The  participants  came  from  most  specialty  fields. 
Combined  surgical  specialties  represented  the  largest 
group  of  participants,  57  (59%  of  total),  followed  by  gen- 
eral internal  medicine  with  23  (24%)  and  family  practice 
with  20  (21%).  Oregon-adjusted  prevalence  rates  per 
1,000  physicians  in  each  specialty  were  determined  using 
specialty-specific  demographic  data  for  the  state  of  Ore- 
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Figure  2. — Participants  in  the  Oregon  Board  of  Medical 
Examiners  program  (white  bars)  were  more  likely  to  be  referred 
by  third  parties,  whereas  those  in  the  Diversion  Program  for 
Health  Professionals  (shaded  bars)  were  more  likely  to  be  re- 
ferred by  immediate  contacts.  * = P < .05 


TABLE  2.- 

Prevalence  of  Physician  Impairment 
in  Oregon  by  Specialty 

Specialty 

Physicians, 

Hof 

No.  Sample 

Oregon  Adjusted 
Prevalence 
Rates  (per  1,000)* 

Internal  medicine  subspecialties ...  8 

8 

61.1 

Pathology 

4 

4 

22.5 

Emergency  medicine  . 

7 

7 

22.3 

General  internal  medicine 23 

24 

20.9 

Family  practice 

20 

21 

15.8 

Neurology 

2 

2 

14.9 

Anesthesia 

6 

6 

14.9 

Surgery 

57 

59 

11.9 

Pediatrics 

4 

4 

11.0 

Dermatology 

1 

1 

8.9 

Obstetrics/gynecology 

3 

3 

8.5 

Radiology 

1 

1 

7.2 

Psychiatry 

2 

2 

5.2 

Unknown 

1 

1 

1.2 

•Prevalence  rates  for  groups  with  small  numbers  may  be  inaccurate. 

gon  during  January  1993,  corresponding  to  the  end  of  the 
data  collection  period  (Table  2).  These  prevalence  rates 
are  subject  to  inaccuracy  in  categories  with  small  num- 
bers, but  they  provide  an  adjustment  method  for  compar- 
isons between  groups.  No  significant  differences  in 
prevalence  rates  were  found  with  further  grouping  of  spe- 
cialties into  categories,  such  as  internal  medicine  versus 
non-internal  medicine  specialties,  surgical  versus  nonsur- 
gical  specialties,  or  primary  care  versus  non-primary  care 
specialties.  Specialty  distributions  also  did  not  vary  sig- 
nificantly between  physicians  in  the  diversion  program 
and  the  Oregon  board  group. 

The  sources  of  reporting  a physician  to  the  diversion 
program  or  the  Oregon  board  differed  substantially  be- 
tween programs  (Figure  2).  Whereas  self-referral  rates 
were  similar,  reports  from  immediate  contacts  such  as 
colleagues,  patients,  friends,  and  family  were  signifi- 
cantly more  common  for  physicians  referred  to  the  diver- 
sion program  than  those  referred  to  the  Oregon  board 
(39%  versus  15%,  P < .05).  In  contrast,  reports  from  third 
parties  such  as  insurance  companies,  police,  and  review 
boards  were  more  common  for  physicians  referred  to  the 
Oregon  board  than  those  referred  to  the  diversion  pro- 
gram (73%  versus  46%,  P < .05). 

Several  types  of  substances  were  identified  as  the  pre- 
dominant drug  of  use  for  study  participants.  Alcohol  was 
most  frequently  used  in  both  groups  of  physicians  (80% 
of  total),  followed  by  opioids  (12%),  cocaine  and  seda- 
tives (both  at  3%),  and  amphetamines  and  marijuana 
(both  at  I %).  There  are  no  statistically  significant  differ- 
ences in  the  distribution  of  drug  use  between  the  two 
groups.  The  categories  of  drugs  are  combined  in  Figure  3. 

Some  aspects  of  treatment  varied  between  the  two 
groups  (Table  3).  Significantly  more  diversion  program 
physicians  than  Oregon  board  physicians  were  treated  in 
Oregon-based  inpatient  treatment  programs  (56%  versus 
70%,  P < .05).  Out-of-state  programs  in  Georgia  were  the 
most  common  alternatives  to  care  in  Oregon.  The  median 
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Figure  3. — Substance  use  preferences  were  similar  for  partici- 
pants in  both  the  Oregon  Board  of  Medical  Examiners  program 
(white  bars)  and  the  Diversion  Program  for  Health  Professionals 
(shaded  bars). 

length  of  stay  in  inpatient  treatment  was  30  days  for  the 
physicians  in  the  diversion  program  and  3 1 days  for  the 
Oregon  board  physicians.  A similar  number  of  physicians 
in  both  programs  had  gone  through  previous  substance 
abuse  treatment.  More  of  the  Oregon  board  physicians, 
however,  had  concurrent  diagnosed  mental  illness  than 
the  diversion  program  physicians,  with  depression  the 
most  common  diagnosis.  Relapse  rates,  as  measured  by 
positive  random  urine  drug  screens,  did  not  differ  signifi- 
cantly between  the  programs. 

Discussion 

The  results  of  this  retrospective,  nonrandomized  com- 
parison study  indicate  that  physicians  in  both  programs 
had  similar  demographic  and  professional  characteristics 
and  only  a small  number  of  differences.  Physicians  under 
treatment  for  substance  abuse  in  the  voluntary  diversion 
program  were  more  likely  to  be  referred  while  younger 
and  in  training,  tended  to  be  referred  by  immediate  con- 
tacts as  opposed  to  third  parties,  and  had  short-term  re- 
lapse rates  similar  to  those  of  physicians  monitored  in  the 
probationary  state  medical  board  program.  These  early 
findings  are  consistent  with  the  goals  of  the  Oregon 
Diversion  Program  for  Health  Professionals  to  encourage 
earlier  intervention  and  effective  treatment  outcomes. 

Identifying  and  treating  physicians  earlier  in  their 
course  of  substance  abuse  may  have  the  greatest  effect  on 
outcomes.  Our  study  findings  that  the  diversion  program 


TABLE  3—  Treatment  of  Substance-Impaired  Physicians 
in  2 Treatment  Programs 

Diversion  Program 

Oregon  Board 

tor  Health 

of Medical 

Professionals 

Examiners 

Description 

n = 56 

n = 4l 

Oregon  inpatient,  No.  (%) 

. . 39  (70) 

23  (56)* 

Median  length  of  stay  in  days  (range) . 

..  30  (0-1 02)f 

31  (2-1 1 3)f 

Previous  treatment,  No.  (%) 

..  14(25) 

11(27) 

Mental  illness,  No.  (%) 

..  8(14) 

14(34)* 

Relapse,  No.  (%) 

..  8(14) 

9(22) 

‘The  difference  is  significant  at  P < .05. 

tThis  information  is  missing  for  some  patients. 

physicians  tend  to  be  younger  and  are  more  likely  in 
training  than  board  program  physicians  indicate  that  resi- 
dency program  directors  and  colleagues  may  be  less  hesi- 
tant to  refer  to  the  diversion  program  because  of  its  lack 
of  license  sanctions  and  implications  on  career  develop- 
ment. Although  a desirable  response,  removing  the  effect 
of  license  sanction  alone  is  insufficient  for  early  detec- 
tion. Substance  abuse  education  programs  for  medical 
students,  house  staff,  and  practicing  physicians  are  essen- 
tial for  appropriate  prevention,  detection,  and  referral. 
Medical  boards,  schools,  and  organizations  must  assume 
responsibility  for  promoting  these  efforts  and  ensuring 
they  are  effective. 

The  distribution  of  specialties  in  the  study  group  ap- 
pears different  from  that  reported  in  other  studies  where 
anesthesiology,  family  medicine,  surgery,  and  internal 
medicine  are  usually  at  the  top  of  the  list.5121718  Although 
general  internal  medicine,  family  medicine,  and  surgery 
were  the  largest  groups  represented  in  the  study  pro- 
grams, when  specialty-specific  adjusted  prevalence  rates 
were  determined,  the  ranking  changed.  Specialties  with 
higher-than-expected  prevalence  rates  may  need  to  be  ex- 
amined for  risk  factors  for  substance  abuse,  particularly 
those  that  can  be  modified.  Specialty  variations  may  also 
reflect  the  small  sample  sizes  of  individual  studies  and 
need  to  be  interpreted  with  caution. 

Although  the  average  length  of  stay  in  inpatient  treat- 
ment was  not  significantly  different  between  the  groups  in 
our  study,  48%  of  the  diversion  program  and  55%  of  the 
Oregon  board  participants  required  more  than  30  days  of 
inpatient  treatment.  Most  insurance  plans  do  not  cover 
more  than  30  days,  with  coverage  estimated  at  $4,899  to 
$12.000. 17  Add  to  this  urine  specimen  testing  costs  of  $28 
per  test  with  $13  to  $50  collection  fees,17  other  associated 
medical  costs,  and  loss  of  income,  and  these  treatment 
costs  become  substantial,  placing  tremendous  financial 
burdens  on  recovering  physicians.  It  is  not  known  to  what 
extent  financial  costs  discourage  treatment,  nor  to  what 
degree  medical  boards  provide  financial  assistance  for 
rehabilitation.  In  Oregon,  all  costs  are  assumed  by  the 
recovering  physician. 

This  study  has  several  limitations.  The  subjects  were 
not  randomly  assigned  to  their  groups.  Data  were  ob- 
tained by  retrospective  record  review,  limiting  the  type  of 
information  available  for  analysis.  Factors  other  than 
those  obtained  in  this  study  could  prove  useful  in  deter- 
mining the  selection  of  physicians  for  specific  treatment 
programs.  The  assessment  of  outcomes  was  based  solely 
on  random  urine  testing  because  of  the  availability  of 
these  data.  Additional  outcomes  such  as  the  resumption  of 
medical  practice  or  long-term  sobriety  may  be  more  ac- 
curate measures  of  the  success  of  a program. 

The  number  of  subjects  was  limited,  and  they  were 
observed  over  a relatively  short  period  of  time.  Women 
and  minorities  were  underrepresented  in  the  sample  and 
may  present  different  results.19'21  Although  most  physician 
characteristics  were  similar  when  comparing  diversion 
program  and  Oregon  board  groups.  Oregon  board  partici- 
pants had  significantly  more  concurrent  mental  illness  di- 
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TABLE  4.— Comparison  of  Impaired  Physician  Programs 

Physicians, 

Study 

Mean 

Study 

Program 

No. 

Characteristics 

Selected  Outcomes  Follow-up,  yr 

Goby  et  al,  19  7925  

Illinois  Lutheran  General  Hospital 

51 

1967-1977,  record  review,  survey 

56%  (24/43)  relapse  rate 

3.5 

Kliner  et  al,  1 98026  

Minnesota  Hazelden 

85 

1973-1 976,  survey  1 yr  after  discharge 

24%  (16/67)  relapse  rate 

1 

Johnson  and  Connelly,  1981" 

Kansas  Menninger  Hospital 

50* 

1974-1979,  record  review 

36%  (18/50)  relapse  rate  0.75-4.5 

Herrington  et  al,  1 98228  .... 

Wisconsin  De  Paul  Hospital 

40* 

(38  M,  2 F),  1979-1980,  record  review 

83%  (33/40)  completed  program; 
33%  (1 3/40)  relapse  rate 

<2 

Shore,  1982"  

Oregon  Board  of  Medical 
Examiners  Rehabilitation  Program 

27 

On  probation  in  1 980,  record  review 

82%  (22/27)  "improved"; 
46%  (1 2/26)  relapse  rate 

3.6 

Morse  et  al,  1 984' 

Minnesota  Mayo  Clinic 

73 

67  M,  6 F surveyed  in  1978 

42%  (22/53)  relapse  rate 

3.1 

Martin  and  Talbott,  1 98720  .. 

Georgia  Impaired  Physicians' 
Program 

37 

Female  physicians,  1979-1984, 
interviews 

57%  (21  /37)  successful  completion; 
32%  (9/28)  relapse  rate 

N/A 

Shore,  1987’2  

Oregon  Board  of  Medical 
Examiners  Rehabilitation  Program 

49 

1977-1985  record  review 

78%  (38/49)  "improved"; 

57%  relapse  rate  for  alcohol; 
44%  relapse  rate  for  other  drugs 

6 

Geyser,  1988" 

Board  of  Medical  Examiners  of 
Arizona  Rehabilitation  Program 

49 

1980-1985,  record  review 

88%  (43/49)  "successfully 
rehabilitated" 

N/A 

Galanter  et  al,  1 99024  

Georgia  Impaired  Physicians' 
Program 

100 

100/550  (93  M,  3 F)  responding 
alumni  surveys 

1 4%  (1 4/1 00)  relapse  rate; 

1 00%  (1 00/1 00)  abstinent  at 
time  of  survey 

2.8 

Ikeda  and  Pelton,  1 990’°  .... 

California  Physicians' 
Diversion  Program 

371 

1980-1990,  record  review 

66%  (244/371)  successful 
completion 

N/A 

Pelton  and  Ikeda,  1991" 

N/A  = data  not  available 
‘Dentists  were  included. 

California  Physicians' 
Diversion  Program 

51 

Anesthesiologists,  1980-1990, 
record  review 

69%  (35/51)  successful  completion; 
26%  (9/35)  relapse  rate 

N/A 

agnoses,  increasing  the  complexity  of  their  cases  and 
compromising  the  comparability  of  the  two  groups.  Des- 
pite these  shortcomings,  the  early  assessment  of  new 
diversion  programs  is  necessary  and  of  interest  not  only 
to  medical  boards  and  physicians  but  also  to  the  public. 

Although  several  states  have  voluntary  diversion  pro- 
grams similar  to  the  one  in  Oregon,22  no  comparative  stud- 
ies have  yet  been  reported.  Most  of  the  published  literature 
to  date  describes  individual  programs  of  various  types  and 
outcomes  of  the  physicians  enrolled  in  them.  Table  4 pro- 
vides an  overview  of  published  results.5'8'10'12-23'28 

We  conclude  that  a voluntary  diversion  program  for 
appropriately  selected  physicians  may  enhance  earlier  re- 
ferral and  intervention,  resulting  in  short-term  relapse 
outcomes  no  worse  than  for  those  who  enroll  in  more  tra- 
ditional probationary  state  medical  board  programs.  The 
less  punitive  process  of  the  diversion  program  may  lead 
to  wider  use  and  acceptance  and  preserve  the  self-esteem 
and  dignity  of  impaired  physicians.  Long-term  relapse 
rates,  the  maintenance  of  medical  licenses  and  practices, 
and  other  measures  of  treatment  outcomes  remain  to  be 
demonstrated. 
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Western  Impressions  of  the 
Hong  Kong  Health  Care  System 

CHARLES  L.  BENNETT,  MD,  PhD,  Chicago,  Illinois; 

GLORIA  K.  PEI,  MD,  Hong  Kong;  and  JOHN  E.  ULTMANN,  MD,  Chicago,  Illinois 

Hong  Kong,  Taiwan,  Singapore,  and  Malaysia  are  initiating  health  care  reform  to  meet  the  changing 
demands  of  populations  with  improved  socioeconomic  status  and  access  to  modern  technologies  and 
who  are  living  longer  than  in  previous  generations.  Hong  Kong,  in  particular,  is  facing  a unique  set  of 
circumstances  as  its  people  prepare  for  the  transition  in  1997  from  a British  colony  to  a Special 
Administrative  Region  of  China.  While  spending  only  4%  of  its  gross  domestic  product  on  health  care, 
it  has  a large  and  regulated  public  hospital  system  for  most  inpatient  medical  care  and  a separate, 
loosely  regulated  private  health  care  system  for  most  outpatient  medical  care.  In  1993  the  Secretary 
for  Health  and  Welfare  of  Hong  Kong  initiated  a year-long  process  to  debate  the  pros  and  cons  of 
5 fundamental  programs  for  health  care  reform.  After  a year  of  open  consultation,  options  were 
chosen.  We  describe  the  Hong  Kong  health  care  system,  the  fundamental  changes  that  have  been 
adopted,  and  lessons  for  reformers  in  the  United  States. 

(Bennett  CL,  Pei  GK,  Ultmann  JE:  Western  impressions  of  the  Hong  Kong  health  care  system.  West  J Med  1996;  165: 
37-42) 


As  Hong  Kong  prepares  for  the  transition  from  a British 
l colony  to  a Special  Administrative  Region  of  China 
in  1997,  its  government  has  instituted  dramatic  changes 
in  the  structure  and  financing  of  health  care.  While  health 
reformers  in  the  United  States  look  for  lessons  from 
European  countries  and  Canada,1'7  little  attention  has 
been  paid  to  Asian  countries. 

Hong  Kong  is  a territory  of  5.9  million  inhabitants  and 
an  area  of  1,076  km;.  Most  of  its  inhabitants  (98%)  are 
Chinese.8  About  3.3  million  people  live  in  urban  Kowloon 
and  Hong  Kong  Island,  with  a population  density  of  more 
than  40,000  persons  per  km2,  making  it  one  of  the  most 
densely  populated  areas  in  the  world.  In  contrast,  the  re- 
maining population  lives  in  the  New  Territories,  where 
densities  in  various  districts  are  frequently  in  the  range  of 
1,000  to  2,000  persons  per  km;.  Although  a great  deal  of 
uncertainty  surrounds  the  changes  that  will  occur  after 
1997,  the  existing  institutions  and  social,  economic,  med- 
ical, and  educational  systems  are  expected  to  remain 
in  place  (Draft  Basic  Law  of  the  Hong  Kong  Special 
Administrative  Region  of  the  People’s  Republic  of  China, 
April  1988). 

The  per  capita  health  expenditure  in  Hong  Kong  in 
1991  was  HKS3.400  (US$440),  substantially  lower  than 
that  of  Japan,  the  United  Kingdom,  the  United  States,  and 


Canada  (“Health  for  All:  The  Way  Ahead,”  a public  con- 
sultation document  of  the  Primary  Health  Care  Commit- 
tee of  Hong  Kong.  1991).  Similarly,  the  per  capita  gross 
domestic  product  (GDP)  of  Hong  Kong  (HK$85,145 
[US$10,900  in  1991  ])  is  also  substantially  lower  than  that 
of  the  other  countries.  A nearly  linear  relationship  exists 
between  a country’s  income  (as  measured  by  per  capita 
GDP)  and  health  care  spending  (as  measured  by  per 
capita  health  expenditures)  across  a wide  array  of  nations 
of  different  sizes,  health  care  delivery  systems,  and  gov- 
ernment types.  (The  general  formula  is  per  capita  health 
GDP  = -290  + [0.1  X GDP[.)‘'  Government  health  expen- 
diture as  a percentage  of  total  health  expenditures  was 
61%  in  Hong  Kong,  compared  with  42%  in  the  United 
States  and  87%  in  the  United  Kingdom  (Table  1 ) (“Health 
for  All:  The  Way  Ahead”).610 

Despite  the  relatively  low  expenditure  on  health  care, 
health  status  indicators  are  better  in  Hong  Kong  than  in 
many  other  countries.  In  1991  infant  mortality  was  5 per 
1,000  live  births — compared  with  10  per  1,000  live  births 
in  the  United  States — and,  relative  to  the  United  States, 
life  expectancy  for  Hong  Kong  adults  was  two  years 
longer  for  females  and  four  years  longer  for  males. 

Hong  Kong's  health  care  system  provides  general  ac- 
cess to  medical  care  and  pharmaceuticals,  health  benefits 
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ABBREVIATIONS  USED  IN  TEXT 

GDP  = gross  domestic  product 
MRI  = magnetic  resonance  imaging 


TABLE  1 —Government  Health  Expenditure  as  Percentage  of 
Total  Health  Expenditures  of  Selected  Countries* 

Country 

Government  Health 
Spending,  as  % of 
Total  Health  Expenditures 

United  Kingdom  

87 

Canada  

75 

Japan 

74 

Germany  

72 

Australia 

70 

Austria 

67 

Hong  Kong  

61 

United  States 

42 

‘From  Schieber  et  al,6  the  Primary  Health  Care  Committee  of  Hong  Kong,  and  Cheng  and 
Kwong.10 

are  not  linked  to  employment,  out-of-pocket  costs  are 
manageable,  and  there  is  good  access  to  most  preventive 
and  therapeutic  services. 

Background  of  the  Health  Care  System 

The  basic  principle  of  the  health  care  system  is  that 
“Hong  Kong  has  a safety  net  under  a 'no  turn  away’  pol- 
icy, which  ensures  that  no  one  is  denied  adequate  medical 
treatment  through  lack  of  means.  This  is  the  law"  (min- 
utes of  the  Hong  Kong  Legislative  Council,  October  13, 
1993).  Although  most  of  the  costs  of  health  care  are  paid 
by  the  government,  some  costs  are  borne  by  the  citizens 
of  Hong  Kong  ("Health  for  All:  The  Way  Ahead”).  For 
those  who  cannot  afford  to  pay,  the  government  provides 
the  funds.  Health  care  is  not  linked  to  employment,  so 
that  workers  are  free  to  change  jobs  without  fear  of  losing 
access  to  health  care. 

The  physical  aspect  of  the  Hong  Kong  health  care  sys- 
tem compares  with  that  of  the  United  States,  although  hu- 
man capital  is  lower  (Table  2)."'13  There  are  1.1  physicians 
per  1 ,000  Hong  Kong  residents  versus  2.3  per  1 ,000  in  the 
United  States.  About  56%  of  the  physicians  work  in  the 
private  sector,  where  most  ambulatory  care  is  provided. 
Physicians  at  public  hospitals  provide  most  of  the  inpa- 
tient care.  Relatively  fewer  specialists  practice  in  Hong 
Kong  compared  with  the  United  States.  This  difference 
may  increase  with  the  ongoing  emigration  of  physicians 
who  are  anticipating  political  and  economic  changes  in 
1997.  Although  per  capita  physician  visits  are  about  twice 
as  high  in  Hong  Kong,  this  difference  is  accounted  for  by 
the  following  factors: 

• "Doctor  shopping,”  which  is  practiced  by  46%  of  the 
population,  whereby  more  than  one  physician  is  con- 
sulted for  the  same  illness; 

• A low  level  of  diagnostic  evaluation; 

• A high  level  of  prescribing  medications  for  a few 
days  at  a time;  and 


• Shorter  patient  visit  times — an  average  of  3 minutes 
per  patient  compared  with  the  10-  to  20-minute  visits  in 
the  United  States. 

There  are  about  4.4  acute  care  beds  per  1 ,000  popula- 
tion in  Hong  Kong,  about  the  same  as  in  the  United 
States.l4',',The  public  hospital  system  accounts  for  89%  of 
the  total  hospital  beds  in  Hong  Kong.  Hospital  care  tends 
to  be  overused,  with  occupancy  rates  that  are  consider- 
ably higher  than  in  the  United  States,  although  hospital 
stays  are  shorter.  Many  hospital  admissions  in  Hong 
Kong  are  probably  inappropriate  by  United  States  stan- 
dards (Report  of  the  Working  Group  on  Fees  and 
Charges,  Hospital  Authority  of  Hong  Kong,  1993).  Often 
patients  are  admitted  for  nonemergent  reasons  such  as  a 
poor  home  environment  or  concern  that  they  will  not  fol- 
low up  in  general  outpatient  clinics.  Camp  beds  are  used 
in  the  corridors  of  some  government  hospital  wards  to 
handle  the  overflow  number  of  patients,  although  recently 
this  has  become  less  frequent. 

The  public  health  system  has  two  major  branches.  The 
Department  of  Health  oversees  the  government  outpatient 
departments,  communicable  diseases,  family  health,  pub- 
lic health,  preventive  dental  care,  and  planning  and  devel- 
opment related  to  health  care  personnel,  health  legislation, 
and  supportive  services.  The  other  branch,  the  Hospital 
Authority,  manages  the  16  acute  care  hospitals,  17  ex- 
tended care  facilities,  12  accident  and  emergency  clinics, 
4 psychiatric  hospitals,  and  56  specialty  outpatient  clinics 
and  is  governed  by  representatives  from  various  sectors 
of  the  community  (Annual  Report  of  the  Hong  Kong 
Department  of  Health,  1991-1992;  Hong  Kong  Hospital 
Authority  Business  Plans,  1991-1992  and  1 993- 1994). 17,8 
Although  the  Department  of  Health  had  a staff  of  about 
6,000  and  a budget  of  HK$1.4  billion  (US$179.5  million), 
the  Hospital  Authority  had  a staff  of  38,130  and  a budget 
of  HK$12.3  billion  (US$1 .6  billion)  for  1993. 


TABLE  2—  Comparison  of  Health  Statistics  and  Human  and  Physical 
Capital  Health  Statistics  Between  Hong  Kong  and  the  United  States 


Statistics 

United  States 

Hong  Kong 

Population,  in  millions  (1990) 

. 248.7* 

5.9f 

Uninsured,  % 

14.4 

0.0 

Population  >65  years  of  age,  % 

12.6 

8.7 

Infant  mortality/1,000  births 

9.2 

6.5 

Total  physicians/1,000  population 

2.3 

1.1 

Beds/1,000  population 

4.3 

4.4 

Specialist  physicians,  % of  total  physicians. . 

42.0f 

33.0 

Per  capita  ambulatory  visits,  % 

5.2§ 

10.2 

Occupancy  rates,  % 

Nonprofit  hospitals 

68. 0§ 

84.0 

Private  hospitals 

52.0§ 

62.0 

Average  length  of  stay,  days 

7.2§ 

5.5 

Days  of  care/1 ,000  population  

. 607. 0§ 

1,222.0 

•From  the  US  Bureau  of  the  Census." 

tFrom  the  Annual  Report  of  the  Hong  Kong  Department  of  Health,  1991/1992,  and  the 
Hong  Kong  Hospital  Authority  Business  Plan,  1993-1994 
tFrom  the  Amencan  Medical  Association.1' 

§From  the  National  Center  for  Health  Statistics.11 
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The  Hong  Kong  public  health  system  is  undergoing 
many  changes  (Hong  Kong  Hospital  Authority  Business 
Plans,  1991-1992  and  1993-1 994). IS  Long-term  care  and 
community  service  facilities  will  be  promoted.  Hospitals 
will  be  clustered  into  eight  functional  areas  to  provide 
vertically  integrated  care.  Specific  arrangements  will  be 
made  for  interhospital  transfers,  networking,  and  the  hor- 
izontal integration  of  specialist  services.  Hospital  budgets 
will  be  based  not  on  historical  expenditure  patterns  and 
bed  numbers,  but  instead  will  reflect  future  needs.  To  in- 
crease accountability,  each  hospital  will  have  a governing 
committee  made  up  of  members  from  the  public  and 
private  sectors  and  a hospital  chief  executive.  Resource 
consumption  profiles  will  be  established,  and  a prototype 
specialty  costing  system  will  be  used  for  resource  allo- 
cation purposes.  Strategic  planning,  business  planning, 
explicit  statements  of  roles  and  responsibilities,  perfor- 
mance reviews,  communications  improvements,  and  con- 
tinuous quality  improvement  are  being  emphasized  by 
each  hospital  chief  executive. 

The  private  health  care  system  consists  of  12  private 
hospitals  and  numerous  private  physicians  (Report  of  the 
Working  Group  on  Fees  and  Charges,  Hospital  Authority 
of  Hong  Kong,  1993). 14  The  private  system  is  large  and 
provides  20%  of  the  inpatient  medical  care,  1 1%  of  hos- 
pital beds,  and  70%  of  the  outpatient  visits  and  is  staffed 
by  3,424  private  practice  physicians  (compared  with 
2,819  in  the  public  health  system).  Patients  generally  seek 
private  outpatient  medical  care  by  self-referral. 

Private  hospitals  charge  a basic  fee  for  inpatient 
room  services.  Physicians  are  paid  fees  for  service  and 
have  no  financial  incentive  to  shorten  the  duration  of 
hospital  stays  or  to  limit  the  number  of  diagnostic  tests 
or  treatments.  Medical  resources  and  physician  fees  are 
charged  separately,  with  the  charge  for  each  item  vary- 
ing according  to  the  class  of  patient.  Patients  are  re- 
quired to  pay  a deposit  before  admission,  and  patients 
with  long  stays  are  usually  asked  to  settle  their  bills 
every  five  days. 

Physicians  in  the  private  sector  believe  staunchly  in  a 
free  market  for  health  care,  and  95%  operate  solo  prac- 
tices. There  is  extensive  price  discrimination  in  the  pri- 
vate sector.  The  same  physician  may  charge  2 to  20  times 
for  a first-class  patient  as  for  a third-class  patient.15  (The 
class  of  a patient  is  determined  by  the  type  of  room  ser- 
vice received — private  room  [first  class],  semiprivate 
[second  class],  and  ward  [third  class]).  A report  by  the 
Medical  Insurance  Association  of  Hong  Kong  identified 
twofold  differences  in  charges  among  private  physicians 
for  several  diagnostic  tests  and  operations.15  The  fee 
structure  is  rather  loose,  and  negotiations  are  often  car- 
ried out  in  a way  that  would  be  unsettling  to  western  cul- 
tures. Many  patients  receive  medical  care  in  the  private 
sector  without  knowledge  of  the  physician's  fee  scale;  an 
increasing  number  of  patients,  however,  are  attempting 
to  agree  on  the  fees  before  seeing  the  physician. 
Physician  fees  are  usually  paid  at  the  time  of  service, 
with  less  than  10%  of  fees  being  paid  directly  by  insur- 
ance companies. 


Financing  and  Expenditures 

Hong  Kong  financing  for  health  care  is  based  on 
shared  fiscal  responsibility  by  the  government  and  the 
people,  rather  than  private  insurance  companies.  There 
are  three  sources  of  funds:  general  taxation,  insurance, 
and  out-of-pocket  payments.  The  private  insurance  sector 
is  underdeveloped.  Taxes  account  for  43%  of  the  health 
expenditure,  and  out-of-pocket  payments  account  for 
57%. 19  The  maximum  personal  income  tax  rate  is  limited 
to  15%  of  gross  income  before  deductions  for  allowances. 
Persons  in  business  or  professional  services  pay  taxes  on 
profits  at  a rate  of  17.5%  for  corporations  and  15%  for 
other  persons.  Property  tax  is  charged  at  a standard  rate  of 
15%  on  the  annual  rent  received,  less  a statutory  deduc- 
tion of  20%  for  repairs  and  outgoing  expenses.  (Hong 
Kong  Government  Information  Services:  Hong  Kong, 
1991 — A Review  of  1990). 

Inpatient  public  services  are  charged  to  patients  at 
HK$43  per  day  (US$6),  whereas  the  average  operating 
cost  is  HK$2,105  per  day  (US$270)  (“Towards  Better 
Health,”  a consultation  document  of  Hong  Kong,  1993). 
(Based  on  the  differences  in  per  capita  expenditure  be- 
tween the  United  States  and  Hong  Kong,  the  cost  of  ad- 
mission to  a public  hospital  in  Hong  Kong  would  be 
comparable  to  about  a $US15  out-of-pocket  daily  expen- 
diture for  a similar  intensity  of  care  in  a public  hospital  in 
the  United  States.)  Outpatient  clinic  fees  are  HK$21  per 
day  (US$3)  for  all  medical  care,  tests,  and  pharma- 
ceuticals— compared  with  an  average  private  general 
practitioner  fee  of  HK$100  (US$13) — whereas  average 
outpatient  costs  are  HK$1 1 1 per  day  (US$14).  Treatment 
at  public  accident  and  emergency  departments  is  free,  and 
average  costs  are  HK$428  per  patient  (US$55). 

Hong  Kong,  like  the  United  States,  is  facing  changes 
in  its  society  that  require  increased  health  care  expendi- 
tures (Report  of  the  Working  Group  on  Fees  and  Charges, 
Hospital  Authority  of  Hong  Kong,  1993;  “Towards  Better 
Health,"  Hong  Kong,  1 993)2  Its  population  is  aging,  med- 
ical costs  are  rising,  new  medical  technologies  are  being 
developed,  and  community  expectations  are  increasing. 
The  annual  per  capita  out-of-pocket  expenditure  is 
HK$1,745  (US$223),  with  widespread  variation  due  to 
the  frequent  use  of  unregulated  traditional  Chinese  med- 
ical care,  large  variations  in  the  use  of  services  according 
to  socioeconomic  class,  and  differences  in  medical  fees 
according  to  socioeconomic  status.2"  The  recent  increase 
in  health  expenditures  is  substantial.  Total  health  expen- 
ditures have  increased  by  44%  in  1991  over  the  previous 
two  years,  and  the  government  expenditure  for  public 
clinics,  hospitals,  and  other  government  facilities  in- 
creased by  65%  over  the  same  period.2"  Although  some  of 
the  increase  in  expenditures  is  accounted  for  by  inflation, 
most  of  the  change  has  been  due  to  the  rapid  increase  in 
the  GDP  (>8%  per  year)  and  the  stable  population  size, 
which  has  resulted  in  an  accumulation  of  government 
funds  for  health  and  other  public  goods.  The  Governor  of 
Hong  Kong  has  predicted  a 22%  increase  in  real  expendi- 
ture on  health  care  over  the  next  five  years. 
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Although  90%  of  private  medical  care  is  paid  for  by 
patients’  out-of-pocket  funds,  only  14%  of  the  population 
has  private  medical  insurance.  The  private  insurance  sec- 
tor has  been  growing  at  a rate  of  40%  per  year,  with  the 
highest  rate  of  insurance  coverage  (23%)  being  among 
young  adults  aged  20  to  39  years  whose  policies  are  pro- 
vided by  large  multinational  corporations.14 

Provider  Payments 

Salaries  differ  greatly  between  the  public  and  private 
sector  physicians.  In  the  past.  Hospital  Authority  physi- 
cians were  employed  as  civil  servants  and  received  a fixed 
salary  and  benefits  for  housing,  leave,  and  education. 
More  recently,  these  physicians  have  been  hired  outside 
of  the  civil  service  category  with  an  average  income  that 
has  risen  to  the  range  of  HK$1  million  (US$128,000)  to 
make  up  for  the  discontinuation  of  the  housing  allowance. 
The  salaries  of  private  physicians  are  substantially  higher, 
but  vary  considerably,  depending  on  the  socioeconomic 
status  of  their  patients  and  the  degree  of  competition  from 
other  physicians.  A survey  in  1990  found  that  general 
practitioners  charged  a median  fee  of  HK$100  (US$13) 
per  consultation  and  HK$650  ($83)  for  first-class  pa- 
tients, whereas  specialists  charged  from  HK$200  to  $300 
(US$26  to  $39)  for  clinic  patients  and  HK$800  (US$104) 
for  first-class  patients.  Fees  for  major  operations  ranged 
from  HK$9.000  to  $40,000  (US$1,153  to  $5,128),  with  a 
median  of  HK$20,0()()  (US$2,564).'4  Physicians  make  a 
substantial  profit  from  dispensing  pharmaceuticals,  often 
recalling  patients  for  a second  visit  in  one  to  two  days  to 
renew  a prescription  while  collecting  consultation  and 
pharmacy  charges. 

Technology 

The  diffusion  of  new  technologies  in  Hong  Kong  lags 
behind  that  in  the  United  States.  Because  of  the  regional- 
ization of  medical  services,  there  are  often  queues  for  the 
use  of  the  latest  technologies  in  the  public  hospitals. 
Patients  may  be  asked  to  purchase  expensive  equipment 
such  as  prosthetic  hips,  cardiac  catheterization  equip- 
ment, or  cardiac  pacemakers.  In  the  past,  magnetic  re- 
sonance imaging  (MRI)  has  been  difficult  to  obtain  at 
public  hospitals  because  there  was  only  one  MRI  scan- 
ner. Inpatients  at  public  hospitals  were  often  encouraged 
to  pay  for  an  MRI  at  a private  hospital  and  return  after 
the  scan  was  done.  With  the  purchase  of  two  more  scan- 
ners, this  problem  is  expected  to  be  alleviated. 

It  is  difficult  to  obtain  some  diagnostic  tests  and 
treatments  because  of  limited  equipment  in  public  clin- 
ics. X-rays  are  not  always  available,  but  the  use  of 
electrocardiograms  is  becoming  widespread.  In  contrast, 
diagnostic  tests  are  readily  available  for  patients  who  can 
afford  private  health  care  at  any  one  of  the  1 2 private  hos- 
pitals or  in  private  physician  offices. 

Access  to  Health  Care 

Government  outpatient  departments  are  crowded. 
Queues  begin  to  form  one  to  two  hours  before  a clinic 
opens,  and  appointments  are  given  for  as  many  as  80  pa- 


tients per  physician  per  half-day.  After  the  daily  quota  of 
appointments  is  given  out,  no  further  appointments  are 
taken.  Because  physicians  see  a large  volume  of  patients, 
there  is  little  time  to  communicate  with  patients  and  even 
less  for  counseling,  reassurance,  and  education. I6JU2 

Emergency  care  is  a basic  right  of  all  Hong  Kong  and 
British  residents.  Because  of  free  care  at  emergency  de- 
partments and  substantial  queuing  at  outpatient  clinics, 
emergency  departments  are  often  used  inappropriately  for 
nonemergent  and  routine  ambulatory  care. 

Reform:  Five  Options 

Health  care  reform  has  been  identified  as  an  important 
task  to  be  tackled  before  1997.  The  Secretary  for  Health 
and  Welfare,  Elizabeth  Wong,  in  a statement  for  the  Hong 
Kong  Legislative  Council  in  October  1993  summarized 
this  need: 

While  we  have  a good  health  system  with  a “no  turn  away”  policy, 
which  provides  guaranteed  coverage  for  all,  we  still  need  to  reform  the 
structure  to  make  it  better.  Thus,  the  consultation  document  [on  health 
reform  options]  is  not  about  fee  increase,  but  is  about  structural  change. 
The  health  of  our  community  is  of  paramount  importance:  we  cannot 
leave  its  future  to  chance.  Between  chance  and  change,  there  is  really 
very  little  choice.  With  new  technology,  rising  expectations,  health  care 
is  expensive  business.  It  is  everybody’s  business. 

Hong  Kong  has  concluded  a year-long  debate  process 
on  health  care  reform.  In  early  1993,  Mrs  Wong  called  for 
open  public  commentary  on  the  five  possible  options  for 
reform  listed  in  the  consultation  document  (“Towards 
Better  Health”).  The  following  options  were  proposed. 

Option  A 

Patients  would  be  asked  to  pay  a fixed  percentage  of 
the  overall  operating  cost  for  an  inpatient  stay.  Cost  re- 
covery percentages  that  have  been  suggested  range  from 
5%  to  15%,  whereas  currently  greater  than  95%  of  the 
costs  are  subsidized  by  the  government.  A waiver  system 
would  be  maintained  in  this  option  to  be  applied  to  all 
cases  with  financial  hardship. 

Option  B 

This  option  comprises  three  major  elements:  semipri- 
vate rooms  in  public  hospitals  that  would  be  available  for 
a fiat  rate  of  40%  to  60%  of  the  daily  operating  cost;  item- 
ized charges  for  a hospital  admission,  first  visit  to  a spe- 
cialty clinic,  pharmaceuticals  at  a specialty  clinic,  and  the 
use  of  accident  and  emergency  services;  and  waivers  for 
public  assistance  recipients,  persons  with  disability,  and 
those  70  years  of  age  and  older,  unemployed,  or  chroni- 
cally ill.  ' 

Option  C 

A coordinated  voluntary  insurance  plan  is  proposed  in 
which  private  insurance  companies  compete  with  each 
other  for  subscribers.  The  insurance  policies  will  be  eval- 
uated by  a central  clearing  body. 

Option  D 

A compulsory  comprehensive  insurance  approach  is 
administered  either  by  the  government  or  a separate  statu- 
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TABLE  3.— Summary  of  Public  Views  on  Health  Care  Reform*f 


Option 

A 

B 

C 

D 

t 

Target  Coordinated 

Submissions,  Percentage  Semiprivate  Itemized  Waiver  Voluntary  Compulsory  Oregon 


Croups  No.  Subsidy  Rooms  Charges  Croups  Insurance  Insurance  Approach 

Individuals  195  +++  +++  +++  --  

Health  care  professionals ...  45  ++  ++  + +++  +++  

Organizations 83  + + + --  

District  boards  19  + --  --  

Others  53  


‘From  a statistical  analysis  of  health  care  reform  options,  a public  document  distributed  by  the  Secretary  for  Health  and  Welfare  of  Hong  Kong.  "Organizations"  mostly  consisted  of  social  services  centers  and 
centers  for  the  elderly.  "Others"  include  signature  campaigns,  survey  reports,  and  statements  of  political  parties. 
fKey:  +++  = support:oppose  ratio  > 4:1 
++  = support:oppose  ratio  > 2:1 
+ = support:oppose  ratio  > 1 :1 
- - = oppose:support  ratio  > 2:1 
= oppose.support  ratio  > 4:1 


tory  body.  Premiums  would  be  either  the  same  rate  for 
everyone  or  vary  according  to  age  and  risk;  employers  or 
subscribers  might  pay  the  premium. 

Option  E 

The  treatment  approach  will  be  systematically  rated, 
analogous  to  the  plan  recently  developed  in  Oregon  in  the 
United  States  whereby  medical  resources  would  be  allo- 
cated according  to  diagnoses  that  have  been  organized  by 
their  level  of  severity. 

The  five  options  were  published  in  1993  in  a govern- 
ment consultation  document,  “Towards  Better  Health,” 
and  public  comment  was  requested.  More  than  300  writ- 
ten responses  were  received  by  September  30,  1993, 
when  the  official  consultation  period  ended.  The  Legis- 
lative Council  of  Hong  Kong  debated  health  care  reform 
in  October  1993,  which  led  to  the  submission  of  almost 
200  more  responses.  The  responses  indicated  that  health 
care  reform  was  viewed  differently  by  the  various  sectors 
(Table  3).  In  general,  seven  groups — individuals,  health 
professionals,  social  organizations,  district  medical 
boards,  signature  campaigns,  survey  reports,  and  political 
parties — voiced  their  opinions.  Most  supported  option  B 
(establishing  semiprivate  rooms  and  identifying  target 
waiver  groups)  or  option  C (introducing  a voluntary  coor- 
dinated insurance  program). 

In  late  1993,  a decision  was  made  by  the  Executive 
Council  of  Hong  Kong  in  support  of  a combination  of  the 
target  group  approach  and  coordinated  voluntary  insur- 
ance (options  B and  C),  choices  favored  by  most  political 
parties,  public  organizations,  and  the  government. 

Several  consequences  of  the  new  policies  have  been 
considered  by  policy  makers.  At  least  half  of  the  funds 
that  will  be  raised  through  option  B will  be  retained  by 
the  Hospital  Authority.  The  Executive  Council  of  Hong 
Kong  also  approved  the  formation  of  an  internal  assess- 
ment committee  under  the  leadership  of  the  Secretary  for 
Health  and  Welfare  to  formulate  proposals  on  the  appro- 
priate level  of  cost  recovery  for  public  beds  in  Hospital 
Authority  hospitals.  Finally,  an  implementation  strategy 
committee  made  up  of  health  care  experts  and  community 


representatives  will  monitor  the  implementation  of  op- 
tions B and  C and  ensure  that  there  is  good  feedback  from 
the  community  (Elizabeth  Wong,  Secretary  for  Health 
and  Welfare,  written  communication,  January  1994). 

Lessons  Relevant  to  the  United  States 

The  Hong  Kong  health  care  system  is  a good  example 
of  a health  care  system  in  a newly  industrialized  country 
that  provides  for  basic  medical  needs.  The  system  gener- 
ally provides  good  access  to  medical  care  in  which  new 
technologic  advances  are  minimal,  private  sector  options 
are  not  dominated  by  policies  of  large  insurance  compa- 
nies, and  health  care  costs  are  only  4%  of  the  GDP.  The 
emphasis  is  on  affordability  while  maintaining  the  work- 
ings of  the  free-market  economy.  A tax-based,  rather  than 
employer-based,  financing  system  provides  for  universal 
comprehensive  coverage  with  financial  protection  against 
the  high  costs  of  illness  while  preserving  the  ability  of 
workers  to  change  jobs  without  losing  health  benefits.  By 
maintaining  health  expenditures  at  4%  of  GDP,  other 
parts  of  the  economy  are  able  to  grow.  The  Hong  Kong 
system  has  the  workings  of  the  free-market  economy  of 
Hong  Kong  with  features  such  as  minimal  burdens  of  uti- 
lization review,  low  malpractice  costs,  and  low  adminis- 
trative costs.  The  introduction  of  user  fees  for  clinics, 
medications,  and  accident  and  emergency  services,  how- 
ever, as  well  as  the  development  of  a private  health  in- 
surance system  will  adversely  affect  access.  To  make 
substantial  changes  in  health  care  financing  that  will  not 
benefit  all,  extensive  public  involvement  was  consulted. 
Options  were  outlined  publicly,  public  opinion  was  sought, 
and  finally,  a consensus  was  achieved. 

The  Hong  Kong  free-market  approach  to  health  care 
is  based  on  rational  expectations,  in  that  those  citizens 
who  want  nicer  rooms  and  other  amenities  must  pay  for 
these  items.  Health  reformers  in  other  countries  would 
be  wise  to  consider  similar  strategies.  As  in  the  United 
States,  patients  who  value  out-of-system  options  are 
asked  to  pay  an  additional  cost  for  this  care,  but  these 
medical  care  options  are  not  dominated  by  large  private 
insurance  plans. 


42  WjM,  )uly/August  1 996— Vol  1 65,  Nos.  1 /2 


Hong  Kong  Health  Care  System — Bennett  et  al 


The  major  lesson  from  the  Hong  Kong  experience  is 
in  the  process  of  health  care  reform,  rather  than  the  actual 
health  care  system.  In  the  United  States,  policy  makers 
are  actively  pursuing  cutbacks  in  health  care  financing  in 
a debate  marked  by  confrontation  among  political  groups, 
lobbyists,  and  constituents,  whereas  health  care  reform  in 
Hong  Kong  was  based  on  collaboration  among  the  vari- 
ous parties  who  participated  in  extensive  rounds  of  con- 
sultation and  debate. 

Acknowledgment 

Many  people  provided  interviews  and  information  for  this  paper 
during  the  consultation  period  for  the  public  document  on  health  care  re- 
form. “Towards  Better  Health,"  in  particular.  Legislative  Councilor  of 
Hong  Kong.  Dr  the  Hon  C.  H.  Leong.  OBE.  JP;  the  Secretary  for  Health 
and  Welfare,  Elizabeth  Wong,  ISO.  JP;  the  Director  of  Health.  Dr  S.  H. 
Lee,  ISO,  JP;  the  Deputy  Director  of  Health,  Dr  Margaret  Chan,  ISO, 
JP;  the  Director  of  Operations  of  the  Hospital  Authority,  Dr  E.  K.  Yeoh. 
JP;  the  Chair  of  the  Medical  Council  of  Hong  Kong.  Professor  Rosie  T. 
Young.  OBE.  JP;  the  President  of  the  Interim  Council  of  the  Hong  Kong 
Academy  of  Medicine,  Professor  David  Todd,  CBE.  JP;  the  President  of 
the  Hong  Kong  Medical  Association.  Dr  David  Fang,  JP;  Dr  John  H. 
Boey,  a member  of  the  Health  and  Medical  Development  Advisory 
Committee;  the  members  of  the  Hospital  Authority,  Dr  Chiu  Hin- 
Kwong,  OBE.  JP.  and  A.  F.  Neoh.  QC.  JP;  the  Chair  of  the  Department 
of  Community  Medicine  and  Unit  for  Behavioural  Sciences.  University 
of  Hong  Kong.  Professor  A.  J.  Hedley;  Professor  Natalis  C.  L.  Yuen.  JP. 
and  Professor  Clark  Hazlett.  visiting  scholar,  of  the  Department  of 
Community  and  Family  Medicine,  Chinese  University  of  Hong  Kong; 
the  Chief  Executive  of  the  Queen  Mary  Hospital.  Dr  Vivian  Wong;  the 
Chief  Executive  of  the  Tung  Wah  Hospital.  Dr  Paul  Wong;  the  Honorary 
Medical  Superintendent  of  Saint  Teresa's  Hospital,  Dr  Christina  Chow, 
JP;  the  Director  of  the  Asian  Consultancy  on  Tobacco  Control.  Dr  Judith 
Mackay.  MBE.  JP;  Dr  Anthony  Ng;  the  Principal  Medical  and  Health 
Officer  of  the  Department  of  Health,  Dr  Mak  Sin-Ping;  the  Deputy 
Directors  (Operations)  of  the  Hospital  Authority,  Dr  Dickson  Chang, 
and  Dr  Kathleen  So;  Melvin  and  Paula  Bazerman;  and  Merlowe 
Anderson.  Management  and  Research  Support  Officer,  and  Dr  Liu 
Xirong,  Director  of  Program  Management  of  the  Regional  Office  for  the 
Western  Pacific  of  the  World  Health  Organization. 

REFERENCES 

1 Fielding  JE.  Lancry  PJ:  Lessons  from  France — ‘Vive  la  difference JAMA 
1993;  270:748-756 

2.  Iglehart  JK:  Germany's  health  care  system.  N Engl  J Med  1991;  324: 
503-508  (pt  1 ) and  324: 1 750-1756  (pt  2) 


3.  Iglehart  JK:  Canada’s  health  care  system  faces  its  problems.  N Engl  J Med 
1990;  322:562-568 

4.  Iglehart  JK:  The  United  States  looks  at  Canadian  health  care.  N Engl  J Med 
1989;  321:1767-1772 

5.  Bennett  CL.  Schwarz  B.  Marberger  M:  Health  care  in  Austria:  Universal  ac- 
cess, national  health  insurance,  and  private  health  care.  JAMA  1993:  269: 
2789-2794 

6.  Schieber  GJ.  Poullier  JP.  Greenwald  LM:  Health  care  systems  in  24  coun- 
tries. Health  Aff  (Millwood)  1991;  10:22-38 

7.  Hermanson  T,  Aro  S.  Bennett  CL:  Finland's  health  care  system — Universal 
access  to  health  care  in  a capitalistic  democracy.  JAMA  1994;  271 : 1957-1961 

8.  Draft  Agreement  between  the  Government  of  the  United  Kingdom  of  Great 
Britain  and  Northern  Ireland  and  the  Government  of  the  People's  Republic  of 
China  on  the  Future  of  Hong  Kong,  September  26.  1984 

9.  Schieber  GJ,  Poullier  JP.  Greenwald  LM:  Health  spending,  delivery,  and 
outcomes  in  OECD  [Organization  for  Economic  Cooperation  and  Development] 
countries.  Health  Aff  (Millwood)  1993;  12:120-129 

10.  Cheng  JYS.  Kwong  PCK:  The  Other  Hong  Kong  Report.  1992.  Hong 
Kong,  Chinese  University  Press,  1992 

1 1.  US  Bureau  of  the  Census,  1990:  Census  of  Population  and  Housing  (CPH- 
1).  Suitland-Silver  Hill,  Md.  Dept  of  Commerce.  1991 

12.  Physicians'  Characteristics  and  Distribution  in  the  United  States,  1992  edi- 
tion. Chicago.  111.  Dept  of  Physicians'  Data  Services,  Division  of  Survey  and  Data 
Resources.  American  Medical  Association,  1992 

13.  National  Center  for  Health  Statistics:  Health.  United  States.  1991. 
Hyattsville,  Md.  Dept  of  Commerce,  1992 

14.  Chen-Ya  H:  Medical  care  and  health.  In  Yun-Wing  S.  Ming-Kwan  L (Eds): 
The  Other  Hong  Kong  Report.  Hong  Kong.  Chinese  University  Press.  1991.  pp 
311-328 

15.  Hay  JW:  Health  Care  in  Hong  Kong:  An  Economic  Policy  Assessment. 
Hong  Kong,  Chinese  University  Press.  1992.  pp  1-95 

16.  Organization  for  Economic  Cooperation  and  Development  (OECD): 
Financing  and  Delivering  Health  Care:  A Comparative  Analysis  of  OECD 
Countries.  Paris,  France,  OECD  Social  Policy  Studies,  No.  4,  1987 

17.  Johnston  J.  Daniel  L.  Ong  SC,  Fung  H,  Hedley  AJ:  Outpatient  Care  in 
Hong  Kong.  Report  by  the  Hong  Kong  University  Department  of  Family  and 
Community  Medicine.  1993 

18.  Martin  J.  Fry  J:  Public  Health  Advisory  Services.  Geneva,  Switzerland, 
World  Health  Organization  Report,  1990 

19.  Ng  A:  Medical  care  and  health.  In  Tsim  TL.  Luk  BHK  (Eds):  The  Other 
Hong  Kong  Report.  Hong  Kong,  Chinese  University  Press.  1989.  pp  189-214 

20.  Yuen  PP:  Medical  care  and  health.  In  Cheng  JYS.  Kwong  PCK  (Eds):  The 
Other  Hong  Kong  Report  Hong  Kong.  Chinese  University  Press.  1992.  pp 
279-296 

21 . Pei  GK,  Hedley  AJ,  Cheng  KK.  Lo  A.  Fielding  R:  Preventive  health  mea- 
sures and  counseling  in  the  government  outpatient  department  clinics  Hona  Kong 
Practitioner  1991;  13:1838-1853 

22.  Pei  GK.  Chiang  KK,  Hedley  AJ:  The  health  and  health  choices  of  women 
in  Hong  Kong.  Hong  Kong  Practitioner  1991;  13:1714-1725 


Conferences  and  Reviews 


43 


Cervical  Spondylosis 

An  Update 

BRUCE  M.  McCORMACK,  MD,  and  PHILLIP  R.  WEINSTEIN,  MD,  San  Francisco i,  California 

Cervical  spondylosis  is  caused  by  degenerative  disc  disease  and  usually  produces  intermittent  neck 
pain  in  middle-aged  and  elderly  patients.  This  pain  usually  responds  to  activity  modification,  neck  im- 
mobilization, isometric  exercises,  and  medication.  Neurologic  symptoms  occur  infrequently,  usually  in 
patients  with  congenital  spinal  stenosis.  For  these  patients,  magnetic  resonance  imaging  is  the  pre- 
ferred initial  diagnostic  study.  Because  involvement  of  neurologic  structures  on  imaging  studies  may 
be  asymptomatic,  consultation  with  a neurologist  is  advised  to  rule  out  other  neurologic  diseases.  In 
most  cases  of  spondylotic  radiculopathy,  the  results  of  conservative  treatment  are  so  favorable  that 
surgical  intervention  is  not  considered  unless  pain  persists  or  unless  there  is  progressive  neurologic 
deficit.  If  indicated,  a surgical  procedure  may  be  done  through  the  anterior  or  posterior  cervical  spine; 
results  are  gratifying,  with  long-term  improvement  in  70%  to  80%  of  patients.  Cervical  spondylotic 
myelopathy  is  the  most  serious  and  disabling  condition  of  this  disease.  Because  many  patients  have 
nonprogressive  minor  impairment,  neck  immobilization  is  a reasonable  treatment  in  patients  present- 
ing with  minor  neurologic  findings  or  in  whom  an  operation  is  contraindicated.  This  simple  remedy 
will  result  in  improvement  in  30%  to  50%  of  patients.  Surgical  intervention  is  indicated  for  patients 
presenting  with  severe  or  progressive  neurologic  deficits.  Anterior  cervical  approaches  are  generally 
preferred,  although  there  are  still  indications  for  laminectomy.  Surgical  results  are  modest,  with  good 
initial  results  expected  in  about  70%  of  patients.  Functional  outcome  noticeably  declines  with  long- 
term follow-up,  which  raises  the  question  of  whether,  and  how  much,  surgical  treatment  affects  the 
natural  course  of  the  disease.  Prospective  randomized  studies  are  needed  to  answer  these  questions. 
(McCormack  BM,  Weinstein  PR:  Cervical  spondylosis — An  update.  West]  Med  1996;  165:43-51) 


Clumsy  hands  and  the  wide-based,  stooped,  somewhat 
jerky  gait  of  elderly  persons  have  been  described 
throughout  the  ages.  Likewise,  neck  and  upper  extremity 
pain  is  such  a ubiquitous  ailment  of  aging  that  “pain  in  the 
neck"  has  entered  our  language  as  a figure  of  speech.  It 
was  not  until  1952,  however,  that  it  was  recognized  that 
the  myelopathy  and  radiculopathy  from  cervical  spondy- 
losis constituted  clinical  disorders.1  Degenerative  disease 
of  the  cervical  spine  and  its  cartilaginous  and  ligamentous 
structures  is  known  to  be  the  most  common  cause  of  cer- 
vical cord  and  root  dysfunction  in  patients  older  than  55 
years.2  Pathogenic  mechanisms  have  been  better  defined,3'5 
in  part,  through  advances  in  neuroimaging,  such  as  mag- 
netic resonance  (MR)  imaging,  which  has  also  simplified 
diagnosis  and  facilitated  treatment.6"10 

Treatment  was  largely  supportive  until  1892  when 
Victor  Horsely  performed  a cervical  laminectomy  for  a 
patient  with  spondylotic  myelopathy."  Anterior  cervical 
spine  approaches  were  developed  in  the  1950s  as  the 
mechanism  of  disease  and  the  pathophysiology  of  radicu- 
lopathy and  myelopathy  were  better  defined. 12,13  In  the 
1970s,  the  use  of  the  operating  microscope  and  microsur- 
gical  techniques  for  cervical  spine  surgery  was  popular- 


ized.1415 More  recently,  spinal  instrumentation  developed 
for  the  treatment  of  traumatic  instability16'18  has  been  used 
in  patients  with  cervical  spondylosis  to  do  radical  de- 
compressions, provide  spinal  stability,  and  enhance  bone 
healing.10 

In  this  article,  we  summarize  the  salient  features  re- 
lated to  the  pathogenesis,  clinical  diagnosis,  and  treat- 
ment of  cervical  spondylosis. 

Pathophysiology 

Cervical  spondylosis  is  caused  by  a degeneration  of 
the  intervertebral  discs,  which  fragment,  lose  water 
content,  and  collapse  with  normal  aging.2021  Disc  degen- 
eration causes  increased  mechanical  stress  at  the  cartilagi- 
nous end  plates  at  the  vertebral  body  lip.  This  results  in 
subperiosteal  bone  formation  or  osteophytic  bars  that  ex- 
tend along  the  ventral  aspect  of  the  spinal  canal  and,  in 
some  cases,  encroach  on  nervous  tissue.  Osteophytes  or 
“hard  disc  disease”  should  be  differentiated  from  soft  disc 
herniations  of  fibrocartilage  that  occur  in  young  and  mid- 
dle-aged adults.1  Spondylotic  changes  in  the  cervical 
spine  occur  at  solitary  disc  space  levels  in  15%  to  40%  of 
patients  and  at  multiple  levels  in  60%  to  85%. U2  The  discs 


From  the  Department  of  Neurological  Surgery,  University  of  California,  San  Francisco,  School  of  Medicine,  and  the  Veterans  Affairs  Medical  Center.  San  Francisco. 
Reprint  requests  to  Bruce  M.  McCormack.  MD.  Veterans  Affairs  Medical  Center.  Dept  of  Neurological  Surgery  (Box  1 12).  4150  Clement  St.  San  Francisco,  CA  94121. 


44  WJM,  July/August  1 996—' Vo  I 1 65,  Nos.  1 /2 


Cervical  Spondylosis — McCormack  and  Weinstein 


ABBREVIATIONS  USED  IN  TEXT 

CT  = computed  tomography 
EMG  = electromyography 
MR  = magnetic  resonance 


between  the  third  and  seventh  cervical  vertebrae  are  af- 
fected most  commonly. 

Repeated  occupational  trauma  may  contribute  to  the 
development  of  cervical  spondylosis. u3-24  An  increased  in- 
cidence has  been  noted  in  patients  who  carried  heavy 
loads  on  their  heads  or  shoulders,  dancers,  gymnasts,  and 
in  patients  with  spasmodic  torticollis.22  Not  everyone 
agrees  that  trauma  is  an  important  causal  factor  in  the 
production  of  this  disorder.1  In  about  10%  of  patients,  cer- 
vical spondylosis  is  due  to  congenital  bony  anomalies — 
blocked  vertebrae,  malformed  laminae — that  place  undue 
stress  on  adjacent  intervertebral  discs.1-22 

Cervical  spondylosis  may  result  in  symptomatic  spi- 
nal cord  compression. '-2U'22  The  presence  of  a congenitally 
narrow  spinal  canal — diameter  of  10  to  13  mm — is  a crit- 
ical predisposing  factor  in  patients  with  spondylotic 
myelopathy.-'-5-25'2''  Congenital  spinal  stenosis  is  poorly  un- 
derstood and  occurs  sporadically,  within  families,  and  in 
achondroplastic  dwarfs.30  Symptomatic  cord  compression 
occurs  as  degenerative  spinal  changes  result  in  further 
narrowing  of  a developmental^  narrow  spinal  canal. 
Degenerative  stenosis  is  usually  caused  by  ventral  spon- 
dylotic  bars.  The  thickening  of  bone  and  ligaments  of 
the  spinal  column,  laminar  “shingling,”  and  ligamentum 
flavum  buckling  into  the  posterior  spinal  canal  also  con- 
tribute to  spinal  stenosis.  Pathologic  vertebral  body  sub- 
luxations may  further  narrow  the  sagittal  diameter  of  the 
canal.  Other  mechanisms,  aside  from  static  cord  compres- 
sion, have  been  implicated  in  the  pathophysiology  of  cer- 
vical spondylotic  myelopathy.3'5  Cervical  motion  causes 
chronic  cumulative  cord  trauma  from  impaction  of  the 
spinal  cord  against  bony  spurs  or  from  pathologic  sublux- 
ation of  vertebral  bodies.  Acute  spinal  cord  injury  may 
occur  from  neck  extension  when  the  cord  is  pinched  be- 
tween anterior  osteophytes  and  an  infolding  ligamentum 
posteriorly.  Neural  ischemia  from  repetitive  minor  contu- 
sion due  to  trauma  and  vascular  compromise  due  to  steno- 
sis are  also  thought  to  be  contributory. 

The  spinal  cords  of  patients  with  cervical  spondylotic 
myelopathy  are  flattened  at  the  levels  of  spondylotic  pro- 
trusions.31-32 At  the  level  of  compression,  the  gray  matter  is 
ischemic,  with  a loss  of  neurons  and,  in  some  cases,  cavi- 
tary lesions.  There  is  degeneration  of  the  lateral  descend- 
ing columns  below  the  level  of  compression;  ascending 
posterior  columns  degenerate  above  the  compressed  level. 
White  matter  lesions  include  irregular  areas  of  pallor, 
necrosis,  and  demyelination. 

Cervical  spondylotic  radiculopathy  is  caused  by  nerve 
root  compression  in  the  neural  foramina.33'35  The  root  nor- 
mally occupies  about  a third  of  the  space  in  the  foramen 
and  is  accompanied  by  radicular  arteries  and  veins.  The 
root  is  vulnerable  to  compression  by  the  facet  joint  poste- 
riorly or  the  uncovertebral  joints  and  disc  anteriorly.  The 


facet  and  uncovertebral  joints  may  hypertrophy,  or  the 
disc  may  rupture  or  become  calcified.  It  is  conjectured 
that  nerve  root  irritation  may  also  occur  from  a degrada- 
tion of  discal  proteoglycans  without  direct  compression.36 
Nerve  roots  in  patients  with  spondylotic  radiculopathy  are 
flattened,  with  surrounding  fibrosis  of  the  root  sleeve. 
Wallerian  degeneration  is  uncommon.’ 

Clinical  Spectrum  and  Natural  History 

Cervical  spondylosis  occurs  in  middle-aged  or  elderly 
patients.  It  may  cause  neck  pain  syndromes,  myelopathy, 
or  radiculopathy.1'3-25-34-35-37  Neck  pain  and  stiffness  with  ra- 
diation into  the  shoulders  or  occiput  may  be  chronic  or 
episodic  with  prolonged  periods  of  remission.  Flexion- 
extension  injuries,  blows  to  the  head,  or  neck  injury  while 
lifting  heavy  objects  may  precipitate  an  acute  exacerba- 
tion. Neck  pain  usually  accompanies  upper  extremity 
radicular  symptoms  and  often  may  be  absent  in  patients 
with  myelopathy.1-22-38'11  Abnormal  findings  of  an  examina- 
tion consist  of  decreased  mobility,  muscle  spasms,  and 
tenderness. 

Radicular  and  myelopathic  symptoms  are  usually  dis- 
tinct syndromes  with  little  overlap.42  There  are  fewer 
cases  of  myeloradiculopathy  in  which  signs  of  nerve  root 
dysfunction  in  the  upper  limbs  accompany  long  tract 
signs  in  the  lower  limbs.  In  these  patients,  it  is  difficult  to 
know  for  certain  whether  to  ascribe  findings  in  the  upper 
limbs  to  a lesion  of  the  nerve  roots  or  to  one  of  the  corre- 
sponding segments  of  the  spinal  cord.  Some  think  that 
myeloradiculopathy  is  the  most  common  neurologic  pre- 
sentation of  cervical  spondylosis.22-27 

Myelopathy 

Myelopathy  due  to  cervical  spondylosis  usually  devel- 
ops insidiously,  although  episodes  of  abrupt  deterioration 
occur.2’21’22,43  Acute  spinal  cord  injury  may  rarely  occur  in 
elderly  patients  after  traumatic  cervical  spine  hyperexten- 
sion.44 The  syndrome  of  “numb,  clumsy  hands"  has  been 
described  in  patients  with  high  compressive  myelopathy 
between  C-3  and  C-5.  Typical  symptoms  are  loss  of  man- 
ual dexterity,  with  difficulty  writing;  diffuse,  nonspecific 
arm  weakness;  and  abnormal  sensations.45-46  Lesions  at 
levels  C-5  to  C-8  cause  a syndrome  of  spasticity  and  pro- 
prioceptive loss  in  the  legs.  Patients  have  difficulty  walk- 
ing and  an  unsteady  feeling;  they  often  lose  their  balance 
and  fall.  Urinary  frequency  and  urgency  are  common.  A 
complete  loss  of  bowel  and  bladder  function  is  an  end- 
stage  deficit  that  is  rare. 

Neck  flexion  and  extension  may  elicit  electric  shock 
sensations  in  the  extremities  (Lhermitte’s  sign).  There  is 
motor  weakness,  sensory  loss,  and  spasticity  with  exag- 
gerated reflexes  below  the  level  of  spinal  cord  compres- 
sion. Extensor  plantar  responses  are  elicited.  Myelopathic 
syndromes  may  localize  asymmetrically  to  one  side  of  the 
body  (Brown-Sequard  syndrome).  The  deficit  may  affect 
predominantly  motor  function  with  preserved  sensation 
(anterior  cord  syndrome)  or  cause  hand  weakness  propor- 
tionally greater  than  leg  weakness  (central  cord  syn- 
drome). Neurologic  deficits  have  been  graded  on  the  basis 
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of  gait47;  effects  on  activities  of  daily  living48;  or  motor, 
sensory,  and  bowel  function.49 

The  natural  history  of  cervical  spondylotic  myelopathy 
is  variable,  with  some  patients  having  a mild  protracted 
course  and  others  progressive  disability.22'28’39,47'50’51  In  a re- 
port on  26  untreated  patients,  motor  deficits  were  found  to 
have  developed  over  time  without  complete  remission.22  In 
19  patients,  myelopathy  progressed  episodically,  usually 
with  ongoing  deterioration  between  episodes.  In  5 patients, 
there  was  slow,  steady  progression  without  remission 
phases  from  the  onset  onward,  whereas  in  I there  was  a 
rapid  onset  followed  by  lengthy  periods  of  stability.  In  a re- 
view of  44  patients  who  had  myelopathy  on  initial  presen- 
tation, the  course  of  the  disease  was  noted  to  be  "benign,” 
with  long  periods  of  nonprogressive  disability  the  rule  and 
a progressively  deteriorating  course  the  exception.39  Those 
who  disagree  with  these  conclusions  observed  that  25  of 
the  patients  in  that  study  (57%)  had  severe  disability  at 
some  time,  and  in  most  this  remained51;  only  8 patients 
(18%)  improved  based  on  the  disability  category.28  In  1967 
a report  of  the  experience  of  48  patients  found  a less  favor- 
able natural  history,  with  32  patients  having  a steadily  pro- 
gressive deterioration.28  In  a review  of  the  literature,  it  was 
found  that  30%  to  50%  of  patients  with  myelopathy  im- 
proved with  nonoperative  treatment.50 

Radiculopathy 

Radiculopathies  develop  insidiously  or  may  be  trig- 
gered by  trauma.*  Because  more  than  one  cervical  spine 
segment  is  often  affected,  symptoms  are  more  diffuse  than 
those  associated  with  unilateral  soft  disc  herniation,  and 
they  may  be  bilateral.  Acute  neck  and  arm  pain,  pares- 
thesias, and  weakness  are  typical,  but  one  condition  may 
exist  without  the  others.  Less  commonly,  the  pain  may  ra- 
diate to  the  chest  or  face.  On  examination,  sensory  loss, 
weakness,  and  hyporeflexia  may  be  seen  in  a radicular  pat- 
tern. In  advanced  cases,  muscle  wasting  and  fasciculations 
may  occur.  The  C-6  and  C-7  roots  are  the  most  commonly 
affected.34,40’52’53’55  The  Spurling  maneuver  may  be  done  to 
elicit  radicular  symptoms.  It  is  performed  by  extending  the 
patient’s  neck,  rotating  the  patient’s  head  to  the  side  of  the 
pain,  and  then  applying  downward  pressure  on  the  head.56 

A recent  epidemiologic  survey  of  cervical  radiculopa- 
thy indicates  that  symptoms  resolve  in  75%  of  patients 
with  conservative  measures.53  A fifth  of  the  patients  in  that 
survey  were  treated  surgically.  At  six  years’  follow-up, 
90%  of  patients  were  asymptomatic  or  only  mildly  inca- 
pacitated. Disparate  outcomes  for  conservative  manage- 
ment of  cervical  radiculopathy  have  been  reported. 
Referral  center-based  studies  indicate  persistent  pain  and 
incapacity  in  two  thirds  of  patients  treated  conserva- 
tively.33,39 Surgery-based  studies  indicate  that  complete  re- 
lief with  nonoperative  therapy  occurs  in  only  29%  of 
patients.57  Another  study  found  that  23%  of  patients  re- 
main partially  or  totally  disabled.58  Physiotherapy  centers 
find,  however,  that  70%  to  92%  of  patients  have  good  re- 
lief with  physiotherapy  and  cervical  traction.54,55’59,60 

^References  1,  22,  33-36.  38,  40,  42,  and  52-54. 


Differential  Diagnosis 

Cervical  spondylosis  is  ubiquitous  in  elderly  persons, 
and  neurologic  dysfunction  may  or  may  not  be  attribut- 
able to  spondylotic  cervical  spine  changes  seen  on  imag- 
ing studies.6,61  Misdiagnosis  is  a well-recognized  cause  of 
a poor  surgical  outcome.62  Neurologic  consultation  is  ad- 
vised to  interpret  clinical  findings  and  obtain  radiologic 
and  electrophysiologic  tests. 

The  following  diseases  should  be  considered  in  the  dif- 
ferential diagnosis  of  cervical  spondylosis  with  my- 
elopathy or  myeloradiculopathy:  motor  neuron  disease, 
multiple  sclerosis,  spinal  cord  tumor,  syringomyelia,  and 
tropical  spastic  paraplegia.62,63  Spinal  cord  tumor  and  sy- 
ringomyelia are  readily  diagnosed  with  MR  imaging. 
Tropical  spastic  paraplegia  is  attributable  to  human  T- 
lymphotropic  virus  type  I and  occurs  in  patients  from  the 
Caribbean  region  and  in  patients  infected  through  blood 
transfusions. 

It  may  be  difficult  to  differentiate  between  cervical 
spondylotic  myeloradiculopathy  and  motor  neuron  disease. 
Both  conditions  tend  to  appear  in  older  patients.  The  diag- 
nosis of  motor  neuron  disease  should  be  favored  if  sensa- 
tion is  normal  or  if  muscular  fasciculations  are  present  in 
the  tongue,  face,  or  lower  extremities.62,63  The  clinical  diag- 
nosis is  supported  by  typical  findings  on  electromyography 
(EMG):  substantially  longer  duration  of  the  motor  unit  po- 
tentials combined  with  signs  of  denervation,  such  as  fibril- 
lations, shaip  positive  waves,  and  fasciculations. 

The  spinal  form  of  multiple  sclerosis  may  mimic  the 
clinical  course  of  cervical  spondylotic  myelopathy  and 
radiculopathy.34,62,63  Patients  with  cervical  myelopathy  are 
usually  older,  oligoclonal  bands  in  the  cerebrospinal  fluid 
are  absent,  and  the  visual  evoked  potentials  are  normal. 
Magnetic  resonance  imaging  may  detect  demyelinating 
plaques  in  patients  with  multiple  sclerosis,  but  white  mat- 
ter lesions,  probably  vascular  in  origin,  are  frequently 
seen  in  patients  older  than  50. 

The  differential  diagnosis  for  cervical  radiculopathy  in- 
cludes upper  limb  nerve  entrapment  syndromes  and 
brachial  neuritis  (neuralgic  shoulder  amyotrophy).34,63  The 
carpal  tunnel  syndrome  and  ulnar  neuropathy  may  be  dif- 
ferentiated from  radiculopathy  because  symptoms  are  in 
the  distribution  of  a single  peripheral  nerve  whereas  mul- 
tiple nerves  are  involved  with  radiculopathy.  Median  neu- 
ropathy at  the  wrist,  however,  may  present  with  proximal 
symptoms  as  high  as  the  neck.  Tinel’s  sign,  which  consists 
of  radiating  paresthesia  in  the  distribution  of  a peripheral 
nerve  when  the  nerve  is  tapped  with  a finger,  is  often  pres- 
ent with  nerve  entrapment.  In  some  patients,  the  diseases 
may  coexist,  referred  to  as  the  double-crush  syndrome.64’65 
The  syndrome  occurs  from  the  proximal  compression  of 
the  nerve  root  at  the  neural  foramen,  which  weakens  the 
nerve’s  ability  to  withstand  distal  compression  at  the  wrist 
or  elbow.  Electromyography  will  distinguish  between  an 
entrapment  syndrome  and  radiculopathy  and,  if  they  are 
both  present,  define  the  distribution  of  abnormalities. 

Acute  brachial  radiculitis  refers  to  acute  shoulder  and 
neck  pain  followed  by  weakness  and  atrophy  of  the  shoul- 
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Figure  1. — A,  A sagittal  T1 -weighted  magnetic  resonance  (MR) 
image  of  the  cervical  spine  in  a patient  with  myelopathy  shows 
detailed  gross  anatomy.  Cord  compression  is  seen  at  C3-4  and 
C4-5.  B,  Spin  echo  or  gradient  echo  T2-weighted  MR  images 
provide  a "central  nervous  system  myelographic"  effect  to  high- 
light anterior  cord  compression.  Increased  signal  intensity  in  the 
cord  on  this  T2-weighted  image  indicates  cord  damage  and  may 
be  a poor  prognostic  sign. 

der  girdle  and  the  upper  limb  muscles  due  to  an  in- 
flammatory allergy.  Symptoms  are  bilateral  in  25%  of 
cases.6-'-66"68  The  syndrome  may  be  differentiated  from  cer- 
vical spondylotic  radiculopathy  by  the  high  intensity  of 
the  pain  followed  by  weakness,  after  which  the  pain  usu- 
ally recedes,  the  absence  of  a Spurling’s  sign,  normal 
findings  on  a cervical  paraspinal  EMG  examination,  and 
imaging  studies  that  do  not  show  a lesion  sufficient  to  re- 
sult in  a severe  neurologic  deficit. 

Other  diseases  may  affect  the  cervical  spine  and  cause 
spinal  cord  or  root  impingement.  Rheumatoid  arthritis 
affects  the  cervical  spine  in  36%  to  88%  of  cases.69  My- 
elopathy may  result  from  basilar  invagination.  Cl -2 
subluxation,  and  spondylolisthesis  of  other  cervical  verte- 
brae. Radiculopathy  may  result  from  osteoarthritis  of  in- 
tervertebral and  uncovertebral  joints.  Ossification  of  the 
posterior  longitudinal  ligament,  ankylosing  spondylitis, 
and  diffuse  idiopathic  skeletal  hyperostosis  are  arthritic 
conditions  that  may  result  in  neurologic  manifestations 
identical  to  cervical  spondylosis.70 

Imaging  Studies 

Plain  radiographs  are  an  inexpensive  initial  diagnostic 
study.  They  are  of  limited  specificity  because  degenera- 
tive changes  are  present  in  both  symptomatic  and  asymp- 
tomatic patients.61  A loss  of  disc  space  height  and 
osteophyte  formation  with  narrowing  of  the  sagittal  canal 
diameter  are  visualized  on  the  lateral  projection.  A narrow 
spinal  canal,  with  a sagittal  diameter  of  10  to  13  mm,  has 
been  associated  with  a higher  incidence  of  neurologic 
deficits,5-25'29  but  this  measurement  is  less  important  with 


the  introduction  of  MR  imaging,  which  directly  visualizes 
neural  structures.  Neural  foraminal  narrowing  is  seen  on 
oblique  views.  Plain  radiographs  are  helpful  in  assessing 
spinal  alignment  and  the  contribution  of  degenerative 
spondylolisthesis — relative  displacement  of  one  vertebral 
body  to  another — to  canal  stenosis.  Cervical  spine  flexion 
and  extension  views  are  used  to  assess  spinal  stability. 

Magnetic  resonance  imaging  is  the  preferred  initial 
imaging  study  (Figures  1 and  2).71'73  In  one  study,  MR 
imaging  correctly  identified  88%  of  the  surgically  proved 
lesions,  compared  with  81%  for  postmyelographic  com- 
puted tomography  (CT),  58%  for  myelography,  and  50% 
for  CT.72  Advantages  include  the  lack  of  irradiation,  the 
avoidance  of  invasive  intrathecal  contrast  administration, 
and  the  capability  of  multiplanar  imaging.71  In  addition  to 
its  greater  sensitivity  in  the  detection  of  disc  disease  and 
extradural  compression,  MR  imaging  also  better  displays 


Figure  2. — A sagittal  T2-weighted  magnetic  resonance  image  is 
shown  of  a patient  with  myelopathy.  The  spinal  canal  is  develop- 
mentally  narrow  with  cord  compression  at  every  level.  This  pa- 
tient was  treated  with  laminectomy. 
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Figure  3. — A,  A computed  tomographic  (CT)  scan  with  sagittal  reconstruction  is  shown  in  the  same  patient  as  in  Figure  1 after  C-4  ver- 
tebrectomy.  B,  An  axial  CT  scan  shows  wide  decompression  of  the  canal  with  a bone  plug  in  good  position.  Note  the  exuberant  bony 
overgrowth  of  anterior  osteophytes. 


intramedullary  cord  disease.7  A limitation  of  MR  imaging 
is  that  it  may  not  provide  enough  bone  detail.71  Cervical 
MR  imaging  is  also  subject  to  more  artifact  and  distortion 
than  is  lumbar  MR  imaging. 

Computed  tomography  after  the  introduction  of  water- 
soluble  contrast  agents  is  an  alternative  accurate  method 
for  evaluating  patients  with  neurologic  symptoms.71  Many 
surgeons  prefer  CT  myelography  for  the  evaluation  of 
radiculopathy  because  CT  provides  superior  imaging  of 
bone  compared  with  MR  imaging  and  better  defines  the 
anatomy  of  the  neural  foramina.  Computed  tomography 
is  often  used  to  complement  MR  imaging  to  provide  ad- 
ditional bony  detail  to  characterize  the  lesion  responsible 
for  neural  entrapment  (Figure  3).72 

Treatment 

The  treatment  of  cervical  spondylosis  may  be  medical  or 
surgical,  depending  on  whether  a patient  presents  with  symp- 
toms of  myelopathy,  radicular  pain,  or  neck  pain.  These  clini- 
cal symptoms  overlap,  but  are  discussed  separately  for  clarity. 

Myelopathy 

Patients  presenting  with  mild  myelopathic  symptoms 
may  be  treated  conservatively  and  observed  over  time 
because  many  such  patients  have  a protracted  course  of 
minor  impairments  without  progression.22,39'47-50  The  cor- 
nerstone of  conservative  therapy  is  to  immobilize  the 
cervical  spine  with  a collar  that  holds  the  head  in  a neu- 
tral or  slightly  flexed  position. 

Surgical  treatment  is  recommended  for  patients  with 
moderate  or  severe  disability  when  first  seen  because  con- 
servative therapy  yields  an  improvement  rate  of  only  30% 
to  50%  of  such  patients.50  The  effects  of  surgical  treatment 
on  the  natural  history  of  spondylotic  myelopathy  have 
been  questioned,39,41,62,74  and  prospective,  randomized  stud- 
ies have  been  proposed  to  clarify  the  role  of  surgical  ther- 
apy.41,62,75  Despite  some  controversy,  the  bulk  of  evidence 
suggests  that  patients  with  moderate  to  severe  symptoms 
of  myelopathy  are  best  treated  surgically.  Several  clinical 


and  radiologic  criteria  have  been  recognized  as  possible 
predictors  of  outcome,  including  abnormal  spinal  cord 
signals  on  MR  imaging  that  may  portend  a poor  progno- 
sis (see  Figure  l-B).7,9,10’3*41,76  In  our  experience,  a brief  du- 
ration of  symptoms  and  mild  neurologic  deficits  are 
associated  with  a good  outcome.  Long-standing  neuro- 
logic disability  and  traumatic  spinal  cord  injuries  are  poor 
prognostic  factors.  The  best  that  can  be  anticipated  in 
such  cases  is  to  prevent  further  deterioration  and  perhaps 
slightly  improve  gait  and  hand  function. 

For  patients  with  spondylosis  who  have  acute  spinal 
contusion  from  neck  hyperextension,44  emergency  med- 
ical treatment  consists  of  administering  methylpred- 
nisolone  sodium  succinate,  30  mg  per  kg  of  body  weight 
in  a bolus,  followed  by  5.4  mg  per  kg  per  hour  for  23 
hours,  to  be  started  within  eight  hours  of  injury.  In  a re- 
cent study,  patients  treated  with  steroids  were  neurologi- 
cally  improved  at  six  months'  follow-up  compared  with 
patients  treated  with  placebo.77  If  indicated,  surgical  inter- 
vention is  ideally  deferred  until  spinal  cord  swelling  has 
resolved  and  the  neurologic  state  has  become  stable. 

Surgical  therapy  for  spondylotic  myelopathy  may  be 
through  either  an  anterior  or  a posterior  approach;  several 
large  series  have  failed  to  establish  the  superiority  of  ei- 
ther procedure  (Figure  4).J9-76-7S-80  Myelopathy  caused  by 
osteophytes  confined  to  one  or  two  levels  is  treated  by 
an  anterior  operation  with  the  removal  of  osteo- 
phytes.38,41,51,81,82 In  severe  cases,  radical  anterior  surgical 
decompressions  are  done  using  multiple-level  verte- 
brectomies  and  reconstruction  with  instrumentation.19 
Indications  for  posterior  decompression  (that  is,  laminec- 
tomy) are  encountered  less  frequently  and  include  cord 
compression  from  posterior  structures  (that  is,  ligamen- 
tum  flavum  and  hypertrophied  facet  or  laminar  bone)  and 
the  presence  of  a developmentally  narrow  spinal  canal 
(see  Figure  2).  The  treatment  of  multilevel  disease  is  con- 
troversial. Many  surgeons  prefer  laminectomy  for  multi- 
level disease,76,78,83'85  whereas  we  prefer  to  treat  these 
patients  with  an  anterior  approach.  Laminectomy  may  re- 
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Figure  4. — The  anterior  and  posterior  approaches  to  the  cervical 
cord  and  nerve  roots  are  depicted.  Three  posterior  procedures 
are  illustrated:  laminectomy,  foraminotomy,  and  laminaplasty. 
Laminaplasty  procedures  expand  the  spinal  canal  by  partially  re- 
moving the  lamina  and  elevating  the  remaining  bone  fragments. 

suit  in  spinal  instability  in  as  much  as  10%  of  patients  and 
is  contraindicated  if  there  is  cervical  spine  kyphosis.8586 
Laminaplasty,  a technique  to  enlarge  the  spinal  canal  by 
preserving  and  elevating  the  lamina  roof  over  the  dura, 
may  to  some  extent  prevent  spinal  instability.49,87'89 

Recent  surgical  series  using  both  anterior  and  poste- 
rior approaches  show  excellent  or  good  results  in  about 
70%  of  patients  with  myelopathy.37,38’49,90'95  Fewer  studies 
report  less  encouraging  results.41'47-62  In  general,  results  are 
better  with  an  anterior  operation,  with  improvement  re- 
ported in  70%  to  80%  of  patients.491'5'100  Even  more  im- 
pressive results  have  been  reported  with  radical  anterior 
decompressions  (vertebrectomy).19,81101105  The  results  of  an 
anterior  procedure  may,  in  part,  be  biased  favorably  be- 
cause usually  the  extent  of  the  disease  has  been  limited 
to  one  or  two  levels  and  follow-up  has  been  short.76 
Misdiagnosis,  surgical  trauma,  inadequate  decompres- 
sion, and  irreversible  spinal  cord  injury  are  important 
identifiable  reasons  for  a poor  surgical  outcome.106  109  At 


long-term  follow-up,  functional  outcome  noticeably  de- 
clines, but  the  decline  is  clearly  more  pronounced  in  those 
patients  with  a posterior  operation.38,76,91,94,109,110  Delayed 
neurologic  deterioration  may  occur  from  disease  progres- 
sion at  other  levels  and  spinal  instability.""  About  20%  of 
patients  deteriorate  without  radiologic  explanation,76  106  107 
indicating  that  the  pathophysiology  of  cervical  spondy- 
lotic  myelopathy  is  still  enigmatic. 

Cervical  Radiculopathy 

Radicular  symptoms  resolve  in  the  majority  of  patients 
with  simple  remedies'4  or  without  any  treatment  whatso- 
ever.39 Treatments  include  activity  modification,  neck  im- 
mobilization, intermittent  cervical  traction,  and  isometric 
exercises  when  acute  neck  pain  resolves.  Nonsteroidal 
anti-inflammatory  agents  will  usually  provide  adequate 
pain  relief.  Diazepam  and  narcotics  are  used  sparingly.  A 
short  course  of  steroids — prednisone,  60  mg  daily  for  7 
days  and  then  5 days  tapered — is  given  occasionally  for 
severe  cases.  The  instillation  of  steroids  into  the  cervical 
epidural  space  may  be  of  benefit  in  patients  with  pain  that 
does  not  resolve  with  the  above  therapy.34 

The  indications  for  surgical  intervention  are  unremit- 
ting pain  and  progressive  weakness  despite  a full  trial  of 
nonsurgical  management.  Anterior  and  posterior  ap- 
proaches have  been  used  to  perform  root  decompression, 
with  equal  results.'3111  Foraminotomy,  or  a posterior  ap- 
proach, is  preferred  for  nerve  root  compression  due  to 
facet  joint  hypertrophy  and  may  be  preferred  for  postero- 
lateral disc  herniations.  The  anterior  approach  is  more  ap- 
propriate if  root  compression  occurs  from  osteophyte  or 
disc  located  anterior  to  the  root  (see  Figure  4).  If  an  an- 
terior operation  is  elected,  the  removal  of  disc  and  os- 
teophyte is  usually  followed  by  the  placement  of  an 
interbody  strut  graft  harvested  from  the  hip  or  from  a 
bone  bank.  Others  prefer  not  to  use  a strut  graft  and  claim 
that  perioperative  morbidity  is  reduced,  complications  of 
grafting  are  avoided,  and  overall  clinical  results  are  com- 
parable.40112116 We  think  that  grafting  maintains  spinal 
anatomic  alignment  and  neural  foraminal  patency  and 
maximizes  the  chance  for  solid  bony  fusion.  Without  a 
graft,  collapse  at  the  discectomy  site  can  cause  prolonged 
postoperative  neck  pain  and  narrow  the  neural  foramen  at 
that  level,  with  the  potential  for  the  development  of  a 
radiculopathy.  Instrumentation  improves  bony  fusion 
rates,  but  because  instrumentation  may  result  in  compli- 
cations, it  is  generally  not  warranted  in  routine  cases. 

Excellent  or  good  results  have  been  repotted  in  70%  to 
80%  of  patients  after  surgical  treatment  of  spondylotic 
radiculopathy  using  either  anterior  or  posterior  approach- 
es  38.4o.42.nj  jn  one  s[udy,  one  or  more  symptoms  recurred  in 
60%  of  patients  within  one  to  six  years  after  the  operation, 
but  episodes  of  deterioration  responded  to  conservative  ther- 
apy and  rarely  required  further  surgical  intervention.40 

Neck  Pain 

Neck  pain  from  spondylosis,  in  the  absence  of  radicu- 
lar symptoms,  will  usually  respond  to  conservative  ther- 
apy as  outlined  for  patients  with  radiculopathy.  Depressed 
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persons,  those  using  disability  for  secondary  gain,  and  pa- 
tients with  myofascial  pain  disorders  should  be  identified. 
Surgical  treatment  is  not  advocated  for  neck  pain  from 
spondylosis.33  In  our  experience  in  treating  patients  with 
radiculopathy,  localized  neck  pain  from  single-level  disc 
disease  may  resolve  with  surgical  treatment,  but  pain 
from  multilevel  disease  responds  less  predictably. 

Summary 

Neck  pain  from  cervical  spondylosis  will  usually  re- 
spond to  simple  remedies,  including  activity  modification, 
neck  immobilization,  isometric  exercises,  and  drugs.  For 
patients  with  neurologic  symptoms,  MR  imaging  is  the 
preferred  initial  diagnostic  study,  although  CT  myelog- 
raphy may  still  be  preferred  for  evaluating  radiculopathy. 
In  most  cases  of  spondylotic  radiculopathy,  symptoms 
resolve  with  conservative  therapy,  and  surgical  inter- 
vention is  not  considered  unless  pain  persists  or  there  is 
progressive  neurologic  deficit.  When  indicated,  surgical 
therapy  is  performed  through  either  the  anterior  or  pos- 
terior cervical  spine,  depending  on  the  site  of  neural 
impingement.  Surgical  results  are  gratifying,  with  im- 
provement in  70%  to  80%  of  patients.  Myelopathy  is  the 
most  severe  and  disabling  feature  of  this  disease.  The  nat- 
ural history  of  spondylotic  myelopathy  is  variable,  with 
some  patients  having  nonprogressive  minor  impairment 
and  others  relentless  neurologic  deterioration.  Because  the 
clinical  course  in  any  new  patient  is  unpredictable,  it  is 
reasonable  to  treat  patients  who  have  minor  symptoms 
with  a collar  and  observe  them  over  time.  A third  to  half  of 
patients  improve  with  this  simple  remedy.  An  operation  is 
advocated  for  moderate  or  severe  disability.  In  general,  an- 
terior cervical  approaches  are  preferred,  although  there  are 
still  indications  for  laminectomy.  Results  are  modest,  with 
initial  satisfactory  results  expected  in  70%  of  patients. 
Functional  outcome  declines  with  long-term  follow-up, 
but  the  decline  is  clearly  more  pronounced  in  those  pa- 
tients with  a posterior  operation.  This  finding  raises  the 
question  of  whether,  and  how  much,  surgical  treatment  af- 
fects the  natural  course  of  the  disease.  Prospective  ran- 
domized studies  will  answer  these  questions. 
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Epitomes 

Important  Advances  in  Clinical  Medicine 


Radiology 

James  M.  Halls,  MD,  and  David  Larson,  MD,  Section  Editors 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  radi- 
ology. Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly  estab- 
lished, both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authoritative 
reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a 
particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory ■ Panel  to  the  Section  on  Radiology  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  James  M.  Halls,  MD,  David  Larson,  MD, 
and  the  panel. 


Percutaneous  Core  Biopsy 
of  the  Breast 

Current  options  for  the  tissue  diagnosis  of  nonpalpable 
breast  lesions  detected  by  mammography  are  needle  local- 
ization with  surgical  excision,  percutaneous  fine-needle  as- 
piration (FNA),  and  percutaneous  core  biopsy  (PCB). 
Needle  placement  for  all  three  methods  may  be  guided  by 
mammography  using  stereotactic  techniques  or  by  ultra- 
sonography using  direct  visualization.  Percutaneous  core 
biopsy  has  recently  emerged  as  the  technique  of  choice  for 
many  patients. 

Core  biopsy  tissue  specimens  are  obtained  by  using  a 
specially  designed  14-gauge  biopsy  needle  matched  with 
an  automated  biopsy  gun.  When  the  gun  is  fired,  a set  of 
springs  drives  an  inner  needle  forward  23  mm,  exposing 
a 1 7-mm  tissue  slot  at  the  tip.  A second  set  of  springs  im- 
mediately drives  an  outer  cutting  needle  over  the  tissue 
slot,  trapping  a core  of  breast  tissue  in  the  inner  needle.  In 
most  instances,  five  core  tissue  specimens  are  obtained 
for  histologic  diagnosis. 

Most  centers  use  dedicated  stereotactic  mammography 
equipment  with  a specifically  designed  table  to  guide  nee- 
dle placement  for  PCB.  The  patient  lies  prone  with  her 
breast  suspended  through  a hole  in  the  table  and  com- 
pressed by  the  mammography  unit  beneath  the  table.  The 
x-ray  tube  is  moved  1 5 degrees  to  both  right  and  left  to  ob- 
tain stereotactic  views.  Digital  mammography  devices  dis- 
play images  electronically  within  a few  seconds  rather 
than  the  several  minutes  required  for  film.  A computer  that 
uses  the  principles  of  triangulation  calculates  the  location 
and  depth  of  the  target  lesion  identified  by  the  operator.  A 
radiologist  positions  the  needle  using  the  computer-gener- 
ated coordinates.  Visualization  is  adequate  for  biopsy  of 
most  breast  masses  and  microcalcifications.  The  core 
specimen  is  radiographed  to  confirm  the  removal  of  mi- 
crocalcifications. Ultrasonography  may  be  used  to  guide 
the  biopsy  of  any  mass  that  can  be  visualized  sonographi- 


cally.  Most  microcalcifications  are  not  identified  by  ultra- 
sound, however,  so  sonographic  guidance  cannot  be  used 
for  a biopsy. 

The  advantages  of  PCB  include  highly  accurate  tissue 
diagnosis,  the  provision  of  enough  tissue  to  allow  the  diag- 
nosis of  invasive  carcinoma  in  most  cases  as  well  as  to  do 
estrogen-receptor  analysis  and  flow  cytometry,  cost  lower 
than  surgical  biopsy,  and  superior  patient  acceptance. 
Several  series  involving  a combined  total  of  1 ,899  biopsies 
reported  the  agreement  of  the  results  of  PCB  with  those  of 
surgical  biopsies  in  90%  to  99%  of  cases  when  a 14-gauge 
needle  was  used  and  at  least  five  core  specimens  were  ob- 
tained. Whereas  FNA  is  limited  to  cytologic  diagnosis  and 
cannot  be  used  to  differentiate  invasive  from  noninvasive 
carcinoma,  core  biopsy  accurately  predicts  the  presence  of 
invasion  in  98%  of  cases  and  the  absence  of  invasion  in 
80%  of  cases.  Estrogen-  and  progesterone-receptor  data 
and  flow  cytometry  studies,  performed  on  core  specimens 
but  not  possible  with  FNA.  are  used  to  direct  patient  treat- 
ment without  surgical  biopsy.  Inadequate  tissue  specimens 
are  rare  (<  1%)  compared  with  the  20%  inadequate  speci- 
men rate  reported  for  FNA.  Direct  savings  in  the  cost  of 
PCB  compared  with  surgical  biopsy  have  been  calculated 
at  $893  to  $2,000  per  case.  This  cost  savings  is  particularly 
important  considering  that  only  about  25%  of  biopsies  of 
lesions  detected  by  mammography  are  malignant. 

Patient  acceptance  is  high  because  PCB  is  performed 
as  an  outpatient  procedure  under  local  anesthesia, 
removes  a minimum  of  breast  tissue,  and  leaves  little  or 
no  discernible  deformity  or  scar.  Complications  are  rare 
(less  than  0.2%)  and  consist  of  hematoma  and  infection, 
with  one  reported  case  of  tumor  seeding  of  the  needle 
track.  Minor  bruising  around  the  biopsy  site  is  common 
but  self-limited.  The  prone  biopsy  position  virtually  elim- 
inates the  vasovagal  reactions  that  are  common  with  FNA 
and  needle  localizations  done  in  the  upright  position. 

The  limitations  of  PCB  include  the  expense  and  the 
limited  availability  of  stereotactic  core  biopsy  mammog- 
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raphy  units,  the  inability  to  target  some  lesions,  and  the  in- 
ability of  some  patients  to  tolerate  the  prone  position. 
Centers  must  have  a sufficient  volume  of  biopsies  to  jus- 
tify the  expense  of  a single-purpose  stereotactic  unit,  so 
access  to  this  technique  is  not  yet  universally  available,  al- 
though mobile  units  are  in  use. 

Lesions  near  the  chest  wall  or  in  the  subareolar  cone  of 
breast  tissue  may  be  difficult  to  target.  If  a patient’s  breast 
compresses  to  less  than  2 cm,  the  23-mm  excursion  of  the 
needle  must  start  outside  the  breast.  Ultrasonographic 
guidance  is  an  effective  alternative  guidance  method  in 
these  cases,  provided  that  the  lesion  can  be  visualized. 
Candidates  for  PCB  are  patients  with  a mammographi- 
cally  detected  lesion  judged  to  be  at  high  suspicion  (70% 
risk)  or  moderate  to  low  suspicion  (10%  to  20%  risk)  of 
breast  carcinoma.  Lesions  assessed  to  be  probably  benign 
(less  than  2%  risk)  are  best  observed  mammographically, 
unless  patient  anxiety  is  high. 

WILLIAM  BRANT.  MD 

Sacramento,  California 
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Current  Status  of  Thrombolysis 

Arterial  thromboembolism  is  a well-recognized  cause 
of  major  morbidity  and  sometimes  death.  Until  recently, 
the  only  treatment  was  surgical:  amputation,  vascular 
reconstruction,  vascular  bypass  grafting,  and  Fogarty  bal- 
loon embolectomy.  With  the  development  of  thrombolytic 
pharmacologic  agents,  a less  invasive  method  has  become 
available.  The  first  widely  used  agent,  streptokinase, 
although  inexpensive,  was  prone  to  hemorrhagic  compli- 
cation, was  antigenic  with  frequent  reactions,  and  could 
not  be  administered  repeatedly  at  short  intervals.  More  re- 
cently developed  agents  include  tissue  plasminogen  acti- 
vator and  urokinase.  The  use  of  urokinase  is  associated 
with  few  hemorrhagic  complications,  it  is  not  antigenic, 
and  it  is  therefore  generally  accepted  as  the  current  agent 
of  choice. 

Efficacy  has  notably  improved,  and  indications  have 
been  expanded  for  thrombolysis.  In  one  method,  instead 
of  intravenous  administration  or  simply  leaving  a catheter 
dripping  urokinase  at  the  leading  edge  of  a thrombosed 
vessel,  a specially  designed  catheter  with  many  tiny  side 
holes  is  advanced  through  a thrombosed  segment  of  ves- 
sel. With  the  end  hole  occluded  by  a guide  wire,  rapid 
pulses  of  concentrated  urokinase  (25.000  units  per  ml)  are 
delivered  with  a 1-ml  tuberculin  syringe.  This  creates  a 
high-pressure  spray  through  the  tiny  side  slits,  directly  de- 
livering thrombolytic  agent  deeply  into  the  clot  while 
macerating  it.  This  advance  has  led  to  a pronounced 
improvement  in  technical  success,  fewer  hemorrhagic 
complications,  and  greatly  shortened  thrombolytic  times. 


Procedures  can  now  be  measured  in  minutes  to  hours 
rather  than  hours  to  days. 

Another  important  advance  has  been  the  addition  of 
heparin  to  the  urokinase  mixture  to  impede  concurrent 
rethrombosis.  A major  advantage  to  this  radiologic 
approach  is  that  frequently  an  underlying  lesion  (that  is, 
stenosis)  will  be  uncovered  that  predisposes  the  vessel  or 
bypass  graft  to  thrombose.  At  the  same  setting,  this  steno- 
sis can  be  definitively  treated  by  balloon  angioplasty  or 
stenting  with  generally  excellent  results. 

Modern  thrombolysis  techniques  have  also  been  a 
boon  for  hemodialysis  patients.  It  has  enabled  vascular 
access  sites  to  be  preserved  as  long  as  possible,  which  is 
critically  important  for  these  patients. 

In  summary,  interventional  radiologist-directed 
thrombolysis  should  now  be  considered  as  a first  line  of 
therapy  in  patients  with  the  following  disorders:  acute 
thrombosis  of  peripheral  arteries  and  bypass  grafts, 
including  cases  of  acute  critical  ischemia;  acute  embolism 
of  peripheral  arteries  or  bypass  grafts;  subacute  or  chronic 
arterial  or  graft  thrombosis;  thrombosed  hemodialysis 
access  grafts;  venous  thrombosis  involving  veins  proxi- 
mal to  dialysis  grafts,  thoracic  outlet  syndromes,  or  portal 
veins  or  stents  after  transjugular  intrahepatic  portosys- 
temic shunting  procedures. 

In  experienced  hands,  a technical  success  rate  of  about 
95%  can  be  expected.  The  complication  rate  is  about  8%, 
most  of  which  are  groin  hematomas  or  distal  emboli 
requiring  minimal  management.  Life-threatening  compli- 
cations are  rare  but  include  intracranial  or  gastrointestinal 
bleeding.  Close  monitoring  of  clotting  factors  is  therefore 
required.  Exciting  new  applications  now  undergoing  clin- 
ical trials  include  emergency  thrombolytic  therapy  for 
pulmonary  embolus  and  acute  thromboembolic  cere- 
brovascular stroke. 

JAMES  J.  SELL.  MD 
FREDERICK  W RUPP.  MD 
ROBERT  J.  TELEPAK.  MD 
Albuquerque.  New  Mexico 
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Magnetic  Resonance  Imaging, 

Positron  Emission  Tomography,  and 
Single-Photon-Emission  Computed 
Tomography  in  Epilepsy 

Recent  technologic  advances  in  imaging  have 
launched  us  into  an  era  of  improved  diagnosis  and  local- 
ization of  the  pathologic  substrate  of  epilepsy,  the  epilep- 
togenic zone.  Published  articles  cannot  substantiate  the 
use  of  a solitary  modality  in  investigating  a patient  with 
seizures.  Because  magnetic  resonance  imaging  (MRI), 
positron  emission  tomography  ( PET),  and  single-photon- 
emission  computed  tomography  (SPECT)  measure 
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different  aspects  of  brain  function  and  anatomy,  including 
structure,  metabolism,  and  blood  flow,  respectively,  the 
three  modalities  are  complementary;  each  makes  a unique 
contribution  to  the  investigation  of  patients’  seizures. 

Magnetic  resonance  imaging  exceeds  PET  and 
SPECT  imaging  in  its  ability  to  show  structural  abnor- 
malities. Reported  sensitivity  and  specificity  vary.  In 
studies  that  report  the  surgical  success  of  seizure  control, 
sensitivities  for  diagnosis  by  MRI  vary  from  80%  to  90% 
for  sclerosis  due  to  trauma,  infection,  or  infarction;  90% 
to  95%  for  mesial-temporal  sclerosis;  90%  to  100%  for 
neuronal  migration  disorder;  and  100%  for  tumor  or  vas- 
cular malformation.  High-resolution  imaging  with  three- 
dimensional  volume  techniques  and  1.5-mm  contiguous 
slices  has  led  to  a better  detection  of  cortical  dysplasias, 
hamartomas,  and  other  developmental  abnormalities. 
Three-dimensional  data  are  not  necessarily  viewed  in 
three-dimensional  format,  but  it  allows  reformatting  of 
the  images  in  any  plane  to  facilitate  distinguishing  subtle 
gyral  or  cortical  abnormalities  from  normal  configura- 
tions and  to  compensate  for  malalignment  of  the  patient. 

For  difficult  cases  in  which  the  electroencephalo- 
graphic  data  localize  the  seizures,  but  the  MRI  scan  is  nor- 
mal, surface  rendering  of  three-dimensional  volume  data 
obtained  with  MRI  has  helped  radiologists  to  detect  previ- 
ously occult  structural  abnormalities.  Mesial-temporal 
sclerosis,  the  most  common  cause  of  temporal  lobe 
epilepsy,  is  characterized  by  cell  loss  and  astrogliosis  that 
involves  a small  portion  of  the  hippocampus.  Before 
advances  in  spatial  resolution,  early  studies  reported  MRI 
to  be  poorly  sensitive  to  the  changes  of  mesial-temporal 
sclerosis.  The  demonstration  of  atrophy  and  increased  sig- 
nal in  a temporal  lobe  with  high-resolution  MRI  scans  now 
has  a high  correlation  with  successful  postsurgical  seizure 
control.  Volumetric  analysis  of  MRI  images  has  further 
improved  the  sensitivity  of  MRI  in  the  diagnosis  of  mesial- 
temporal  sclerosis.  Side-to-side  differences  detected  with 
magnetic  resonance-based  hippocampal  volumetry  corre- 
lates with  cell  loss  quantified  at  histology.  When  electro- 
encephalograph ic  evidence  of  the  start  of  a unilateral 
temporal  lobe  seizure  is  concordant  with  predominantly 
unilateral  temporal  lobe  atrophy  by  MRI  volumetric  analy- 
sis, there  is  a greater  than  90%  chance  of  an  excellent 
surgical  outcome  compared  with  50%  surgical  success 
when  volumetric  evidence  for  unilateral  atrophy  is  absent 
on  MRI.  The  identification  of  a lesion  on  MRI  in  extratem- 
poral areas  also  correlates  with  successful  postsurgical 
seizure  control. 

Functional  MRI  uses  ultrafast  scanning  techniques  to 
scan  patients  while  they  are  doing  a task  that  is  known  to 
activate  specific  cortical  regions,  for  example,  the  senso- 
rimotor cortex.  The  technique  is  used  to  define  the  rela- 
tionship of  an  epileptogenic  pathologic  substrate  (such  as 
tumor)  to  functionally  eloquent  cortex  before  surgical  re- 
section and  thereby  to  avoid  unacceptable  postsurgical 
deficits. 

The  structural  abnormalities  seen  with  MRI  correlate 
highly  with  the  epileptogenic  zone,  but  are  not  definitive. 


Therefore,  MRI  cannot  be  used  alone.  The  epileptogenic 
zone  is  highly  likely  to  be  within  a zone  of  altered  metab- 
olism or  blood  flow  as  seen  with  PET  and  SPECT, 
respectively.  Both  modalities  have  a relatively  high  sensi- 
tivity— PET,  70%  to  80%  for  interictal  scans;  SPECT, 
73%  and  97%  for  peri-ictal  and  ictal  scans,  respectively — 
and  moderate  specificity  for  the  diagnosis  of  temporal 
lobe  epilepsy.  Lower  sensitivities  are  seen  in  patients  with 
extratemporal  seizures.  Although  metabolism  and  blood 
flow  increase  during  ictal  events  and  decrease  interictally, 
the  detection  of  metabolic  changes  by  PET  with  the  use  of 
fludeoxyglueose  F 18  is  known  to  be  more  sensitive. 
Although  the  spatial  resolution  for  modern  clinical  PET 
scanners  is  typically  5 to  7 mm,  the  added  advantages  of 
wider  availability,  reduced  cost,  and  greater  feasibility  of 
ictal  scanning  with  SPECT  after  administering  hexa- 
methyl-propyleneamine  oxime  (HMPAO)  make  this 
modality  the  more  practical  tool.  Typical  resolution  for  a 
modern  three-head  SPECT  camera  is  6 to  8 mm.  Truly 
ictal  studies  are  possible  with  HMPAO-SPECT  studies 
because  there  is  rapid  uptake  of  the  radiotracer  but  little 
washout,  so  the  functional  image  represents  activity  dur- 
ing the  time  of  administration  and  remains  bound  to  the 
brain  for  several  hours,  which  facilitates  administering  the 
radiotracer  at  ictus  and  scanning  as  long  as  four  hours 
later.  Seizure  localization  is  most  reliable  when  the  radio- 
tracer  is  administered  early  at  the  start  of  seizures  and 
when  a seizure  does  not  propagate  or  does  so  minimally. 

BRIAN  w.  CHONG.  MD 

DAVID  K.  SHELTON,  MD 

Sacramento,  California 
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Imaging  of  Appendicitis 

Most  patients  with  acute  appendicitis  have  classic  clin- 
ical findings  and  are  treated  surgically.  About  a third  of 
patients  have  atypical  or  confusing  clinical  findings  and 
often  require  radiologic  imaging.  Abdominal  radiographs 
and  barium  enema  have  been  used  in  the  past  to  aid  in  the 
diagnosis  of  acute  appendicitis.  Recently,  the  use  of  real- 
time ultrasonography  and  computed  tomography  (CT) 
has  been  advocated  in  patients  with  this  possible  diagno- 
sis. The  ultrasound  examination  involves  graded  compres- 
sion in  the  right  lower  quadrant  and  especially  in  the  area 
of  maximal  tenderness.  Because  of  advances  in  technol- 
ogy and  familiarization  with  expected  sonographic  find- 
ings, a normal  appendix  is  frequently  visualized, 
excluding  the  diagnosis  of  appendicitis.  Diagnostic  crite- 
ria for  acute  appendicitis  in  both  children  and  adults 
include  a distended  appendix  that  is  greater  than  6 mm  in 
diameter,  lacks  compressibility  and  peristalsis,  and  is  con- 
stant in  shape.  Findings  that  are  strongly  suggestive 
include  pericecal  inflammation  or  abscess.  Visualization 
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of  an  appendicolith  increases  the  specificity.  In  cases  of 
appendiceal  perforation,  the  appendix  itself  may  be  diffi- 
cult, if  not  impossible,  to  visualize.  A pericecal  loculated 
fluid  collection  suggests  perforation,  whereas  free 
intraperitoneal  fluid  is  not  a predictor  of  perforation. 

With  color  Doppler  ultrasonography,  increased  blood 
flow  can  be  seen  in  areas  of  inflammation.  Although  this 
technique  can  increase  observer  confidence,  it  does  not 
increase  the  sensitivity  in  detecting  acute  appendicitis. 
Recent  studies  have  shown  the  use  of  sonography  for  the 
diagnosis  of  appendicitis  to  have  a sensitivity  of  76%  to 
100%,  a specificity  of  89%  to  97%,  and  an  accuracy  of 
83%  to  97%.  The  ultrasound  diagnosis  of  appendicitis  is 
somewhat  limited  by  the  presence  of  obesity,  ascites,  and 
severe  abdominal  pain  and  can  be  more  difficult  if  an 
appendix  is  retrocecal.  Ultrasonography,  however,  is  use- 
ful in  evaluating  the  abdomen  and  pelvis  for  other  disease 
if  scanning  of  the  right  lower  quadrant  is  not  diagnostic  for 
appendicitis.  In  children,  other  possible  disorders  that  can 
be  revealed  with  ultrasonography  include  mesenteric 
adenitis,  ileitis,  intussusception,  Crohn’s  disease,  Burkitt’s 
lymphoma,  foreign  body,  and  neutropenic  colitis. 

Computed  tomography  has  also  been  used  to  evaluate 
atypical  clinical  findings  of  appendicitis  and  can  be 
highly  specific  even  without  the  use  of  intravenous  or  oral 
contrast  media.  Computed  tomographic  criteria  include 
the  visualization  of  an  abnormal  appendix  with  fat  strand- 
ing in  the  pericecal  area  or  an  appendicolith  with  a right 
lower  quadrant  abscess  or  phlegmon.  The  sensitivity, 
specificity,  and  accuracy  for  the  CT  diagnosis  of  acute  ap- 
pendicitis range  from  87%  to  98%,  83%  to  97%,  and  83% 
to  97%,  respectively.  Computed  tomography  can  be  used 
to  detect  complications  of  appendicitis  such  as  hepatic 
abscess,  small  bowel  obstruction,  and  mesenteric  venous 
thrombosis  and  to  evaluate  concurrent  disorders.  It  is  also 
useful  in  the  guidance  of  percutaneous  appendiceal 
abscess  drainage  procedures. 

Although  there  is  a small  false-negative  and  false- 
positive rate  for  the  diagnosis  of  appendicitis  using  either 
ultrasonography  or  CT,  both  modalities  can  be  extremely 
useful.  Ultrasonography  may  be  most  beneficial  in  chil- 
dren and  young  women  because  of  the  lack  of  ionizing 
irradiation,  lower  cost,  and  positive  predictive  value. 
Equipment  is  portable  if  necessary.  In  women  of  child- 
bearing age,  graded  compression  ultrasonography  in  con- 
junction with  an  endovaginal  ultrasonogram  is  useful  for 
evaluating  acute  gynecologic  disorders.  Computed 
tomography  is  advantageous  in  that  it  is  tolerated  by  sick 
patients,  is  not  operator-dependent,  and  the  results  are  not 
affected  by  the  amount  of  bowel  gas  or  abdominal  pain. 

REBECCA  HULETT,  MD 
Tucson,  Arizona 
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Spiral  and  Ultrafast  Computed 
Tomography  for  Noninvasive 
Cardiac  Imaging  in  Children 

Congenital  heart  disease  is  a serious  health  problem 
in  the  United  States,  affecting  about  8 of  1,000  newborns. 
With  the  recent  dramatic  improvements  in  postoperative 
survival  of  infants  with  even  the  most  serious  and  com- 
plex congenital  cardiac  malformations,  emphasis  has 
been  placed  on  improving  cardiac  function,  neurologic 
outcome,  and  the  quality  of  life.  Imaging  studies  play  an 
important  role  in  the  management  of  these  patients. 

During  the  past  decade,  the  need  for  cardiac  catheteri- 
zation with  projectional  angiocardiography  has  decreased 
with  the  use  of  less  invasive  cross-sectional  imaging  tech- 
niques such  as  echocardiography  and  magnetic  resonance 
imaging.  Computed  tomography  (CT)  combines  high  spa- 
tial and  contrast  resolution  with  tomographic  imaging, 
eliminating  the  superimposition  of  complex  cardiac 
anatomy  and  surrounding  lung  and  bony  chest  wall.  The 
recent  development  of  spiral  and  ultrafast  (electron  beam) 
CT  techniques  has  extended  its  application  to  cardiovascu- 
lar imaging  (CT  angiocardiography)  with  less  motion  arti- 
fact due  to  heartbeat  and  respirations.  In  adult  abdominal 
and  peripheral  vascular  disease,  CT  angiography  has 
yielded  results  comparable  to  those  of  projectional  angiog- 
raphy, with  less  radiation  exposure,  reduced  requirements 
for  contrast  material,  and  no  need  for  invasive  catheteriza- 
tion of  the  vascular  system.  In  the  chest,  CT  angiography 
is  most  useful  in  the  diagnosis  of  pulmonary  embolism 
and  in  congenital  heart  disease,  where  there  is  a need  for 
exactly  delineating  complex  cardiovascular  anatomy. 

In  infants  and  children,  because  of  their  small  size,  the 
entire  thorax  can  be  covered  with  spiral  CT  in  20  to  30  sec- 
onds during  peak  contrast  enhancement  given  through  a 
peripheral  vein.  Motion  is  further  reduced  by  having  older 
cooperative  children  hold  their  breath  during  the  scan. 
Young  children  can  be  scanned  successfully  during  quiet 
respiration,  and  sedation  is  less  frequently  needed  because 
of  the  rapid  acquisition  time  of  the  CT  data.  Imaging  data 
are  initially  reconstructed  as  axial  slices,  familiar  from 
conventional  CT.  Because  the  data  are  collected  from  a 
large  volume  of  tissue  rather  than  a slice  at  a time,  they  can 
be  subsequently  reconstructed  and  viewed  on  a computer 
work  station  from  different  angles  in  user-selected  cross- 
sectional  planes  and  three-dimensional  renditions  best 
suited  to  display  complex  cardiovascular  relationships, 
without  the  need  to  administer  additional  contrast  media. 

Respiratory  and  cardiac  motion  can  be  further  sup- 
pressed by  means  of  ultrafast  (electron  beam)  scanning. 
Slice  acquisition  time  is  about  100  milliseconds,  and, 
when  using  the  dynamic  imaging  mode,  the  images  are 
virtually  motion-free  even  in  dyspneic  or  crying  children. 
Multislice  bolus  tracking  (flow)  techniques  can  be  used  to 
visualize  hemodynamic  events  in  real  time  and  to  calculate 
shunt  fractions.  Cardiac  gating  is  used  to  link  image  acqui- 
sition to  events  in  the  cardiac  cycle,  allowing  the  recon- 
struction of  multislice  cine  sequences,  which  are  used  to 
evaluate  regional  ventricular  wall  motion  and  to  calculate 
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functional  indices — systolic  and  diastolic  ventricular  vol- 
umes, cardiac  output,  and  ejection  fraction. 

Computed  tomographic  angiocardiography  provides 
valuable  anatomic  information  in  three  dimensions  re- 
garding the  size  and  structure  of  cardiac  chambers,  the 
caliber  of  pulmonary  arteries  and  aorta,  septal  defects, 
the  connection  between  ventricles  and  great  vessels,  the 
compression  of  airways  by  vascular  structures,  and  posi- 
tion and  patency  of  shunts  and  stents.  In  most  cases,  the 
image  information  is  analogous  or  even  superior  to  that 
provided  by  conventional  projectional  angiocardiogra- 
phy. Computed  tomography  uses  less  contrast  material 
and  radiation  dose  than  angiography,  which  often  re- 
quires administering  multiple  doses  and  biplane  filming 
in  various  projections. 

Although  cardiac  catheterization  is  still  required  for 
percutaneous  interventions — balloon  dilatation,  stent 
placement,  and  embolization — and  it  is  the  only  test  to 
measure  intracardiac  and  intravascular  pressure  curves 
and  oxygen  saturation,  electron-beam  CT  can  also  pro- 
vide detailed  functional  information,  as  mentioned  earlier. 

Emerging  indications  for  cardiac  CT  are  as  follows: 
possible  aortic  coarctation;  preoperative  evaluation  of  pul- 
monary vascularity  in  patients  with  cyanotic  heart  disease 
who  are  being  considered  for  palliative  shunt  placement; 
unifocalization  of  aortopulmonary  collaterals  or  complete 
repair;  assessment  of  complex  postoperative  anatomy;  and 
the  visualization  of  airway  compression  by  vascular  rings, 
slings,  dilated  vessels,  and  shunts.  If  cardiac  catheteriza- 
tion is  still  required  to  further  assess  cardiac  function  and 
to  guide  endovascular  intervention,  the  performance  of 
cardiac  CT  on  the  day  before  catheterization  substantially 
reduces  the  number  of  administrations  and  projections,  the 
amount  of  contrast  material  required,  and  the  procedure 
time,  which  should  lead  to  savings  in  radiation  dose  and 
costs.  Close  cooperation  between  radiologists  and  pedi- 
atric cardiologists  is  required,  especially  in  the  user- 
interactive  three-dimensional  rendering  and  interpretation 
of  the  CT  data.  Noninvasive  high-resolution  “four- 
dimensional”  cardiac  imaging  with  CT  has  now  become  a 
reality,  and  its  more  general  application  in  multidiscipli- 
nary cardiovascular  research  and  treatment  centers  should 
have  an  important  influence  on  patient  management  and 
outcome. 

SJ1RK  J.  WESTRA.  MD 
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Doppler  Ultrasonography  of 
Transjugular  Intrahepatic 
Portosystemic  Shunts 

The  transjugular  intrahepatic  portosystemic  shunt 
(TIPS)  procedure  is  a nonoperative  treatment  option  for 


managing  variceal  hemorrhage  from  portal  hypertension. 
In  this  percutaneous  procedure,  an  expandable  metallic 
stent  is  placed  in  the  liver  to  create  a channel  between  a 
hepatic  vein  and  a portal  vein.  Its  creation  has  been  shown 
to  be  feasible  and  effective,  and  it  has  become  an  accepted 
method  for  treating  patients  with  portal  hypertension  and 
acute  variceal  bleeding.  These  shunts  can  become  stenotic 
or  occluded,  however.  Because  the  likelihood  of  shunt 
complications  increases  with  length  of  time  since  inser- 
tion and  the  risk  of  recurrent  variceal  bleeding  is  directly 
related  to  shunt  patency,  a noninvasive,  widely  available, 
and  relatively  inexpensive  means  for  assessing  shunt 
function  is  of  great  importance. 

Sonography  is  a valuable  diagnostic  tool  in  the  non- 
invasive evaluation  of  hepatic  parenchymal  disease  and 
hepatic  vasculature.  With  the  use  of  Doppler  sonography, 
functional  hemodynamic  information  regarding  vascular 
patency,  flow  direction,  and  flow  patterns  can  be 
obtained.  Doppler  sonography  has  been  used  to  evaluate 
conventional,  surgically  created  portosystemic  shunts, 
and  recent  reports  have  shown  this  technique  to  be  of 
value  in  demonstrating  changes  in  hepatic  hemodynam- 
ics after  TIPS  placement.  The  intrahepatic  location  of  the 
TIPS  makes  it  amenable  to  sonographic  assessment.  On 
gray-scale  sonographic  imaging,  the  walls  of  the  stent  are 
seen  as  highly  echogenic  parallel  lines.  Sonographic  pro- 
tocol includes  spectral  and  color  Doppler  insonation  of 
the  main  and  intraparenchymal  right  and  left  portal  veins, 
the  TIPS  stent,  and  the  hepatic  veins.  The  shunt  is  imaged 
along  its  long  axis,  and  the  maximum  flow  velocity 
within  the  TIPS  is  measured.  The  peak  flow  velocity  by 
Doppler  ultrasonography  within  a patent  TIPS  ranges 
from  50  to  270  cm  per  second. 

Doppler  sonography  demonstrates  TIPS  flow  and 
detects  thrombosis.  The  absence  of  detectable  flow  within 
a TIPS  indicates  shunt  thrpmbosis.  Several  Doppler  sono- 
graphic variables  have  been  studied  yi  an  effort  to  investi- 
gate which  changes  are  most  indicative  of  shunt 
dysfunction  and,  in  particular,  of  TIPS  stenosis.  The  vari- 
ables that  have  been  used  include  portal  vein  flow  veloc- 
ity and  portal  blood  flow,  maximum  flow  velocity  within 
the  shunt,  the  direction  of  flow  within  the  intrahepatic 
portal  venous  branches,  temporal  change  in  peak  stent 
velocity,  and  the  direction  of  flow  in  the  draining  hepatic 
vein. 

Reduced  maximum  flow  velocities  within  a TIPS, 
measured  in  the  intrahepatic  portion  of  the  stent,  suggest 
stenoses  that  most  often  occur  downstream,  at  the  hepatic 
venous  end  of  the  shunt,  or  in  the  draining  hepatic  vein. 
Doppler  measurement  of  a maximum  flow  velocity 
within  the  TIPS  of  50  cm  per  second  or  less  is  a useful 
and  suggestive  indication  of  shunt  stenosis. 

Routinely  doing  baseline  postprocedure  and  follow- 
up Doppler  sonographic  studies  in  patients  with  TIPS 
aids  in  screening  for  shunt  complications  and  in  selecting 
patients  who  will  benefit  from  therapeutic  intervention, 
including  revising  stenotic  shunts.  Although  long-term 
complications  are  known  to  occur,  TIPS  function  can  be 
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maintained  in  most  patients  by  careful  surveillance  and 
periodic  percutaneous  angiographic  intervention  when  in- 
dicated. The  long-term  clinical  effect  of  routine  screening 
by  Doppler  ultrasonography  is  not  yet  known,  but  the 
early  detection  and  prompt  revision  of  occluded  or  tightly 
stenotic  shunts  will  likely  decrease  the  frequency  of 
recurrent  variceal  bleeding. 

VICKIE  A.  FELDSTEIN,  MD 
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San  Francisco,  California 
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Spiral  Computed  Tomography  and 
Magnetic  Resonance  Imaging  in  the 
Detection  of  Pulmonary  Emboli 

Pulmonary  embolism  following  lower  extremity  deep 
venous  thrombosis  is  the  third  most  common  cardiovas- 
cular disease.  The  initial  assessment  of  pulmonary  em- 
bolism begins  with  a high  index  of  suspicion.  This  is 
difficult  because  pulmonary  emboli  often  present  with 
nonspecific  chest  radiographs  and  normal  arterial  gas 
measurements  and  electrocardiograms.  The  current  imag- 
ing workup  of  pulmonary  embolism  includes  varying 
combinations  of  peripheral  venous  ultrasonography,  ven- 
tilation-perfusion scanning,  and  pulmonary  angiography. 

Ventilation-perfusion  scanning  is  perhaps  the  best 
known  tool  to  aid  in  the  diagnosis  of  pulmonary 
embolism.  This  is  only  an  indirect  test  for  pulmonary 
embolism  that  uses  multiple  scintigraphic  criteria  to 
arrive  at  a probability  or  likelihood  for  pulmonary 
embolism,  rather  than  direct  visualization.  A normal  scan 
virtually  excludes  the  diagnosis  whereas  a low-probabil- 
ity scan,  combined  with  a low  pretest  probability,  lowers 
the  likelihood  of  pulmonary  embolus  enough  to  preclude 
the  use  of  angiography  or  anticoagulation  in  most 
patients.  When  a high-probability  scan  is  coupled  with  a 
high  pretest  probability,  the  likelihood  of  pulmonary 
embolism  being  present  exceeds  95%. 

Unfortunately,  most  patients  do  not  fall  into  these 
diagnostic  categories,  where  pulmonary  embolus  can  be 
reliably  confirmed  or  excluded.  (This  remains  true  despite 
the  recent  revision  of  the  Prospective  Investigation  of 
Pulmonary  Embolism  Diagnosis  [PIOPED]  criterion  that 
broadens  the  definition  of  a low-probability  scan.)  This 
unreliability  of  ventilation-perfusion  scanning  in  most 
clinical  situations,  combined  with  the  perceived  cost  and 
morbidity  of  pulmonary  angiography,  has  helped  spur  the 
recent  interest  in  the  development  and  application  of  new 
imaging  techniques. 


Spiral  computed  tomography  (CT),  which  is  becom- 
ing widely  available,  can  now  directly  visualize  pul- 
monary emboli  noninvasively.  Conventional  CT  requires 
relatively  long  scan  times  that,  combined  with  respiratory 
motion,  create  artifacts  that  severely  limit  its  usefulness  as 
a screening  tool  for  pulmonary  embolism.  Spiral  or  heli- 
cal CT  acquires  images  as  a volume  (cylinder)  of  data 
rather  than  a slice  at  a time  as  with  conventional  CT  scan- 
ning. This  volume  can  be  acquired  in  a single  breath, 
thereby  diminishing  motion  artifact.  The  images  are 
viewed  as  slices  taken  from  this  volume,  and  if  these 
slices  are  overlapped,  other  types  of  artifact  (volume 
averaging)  are  diminished. 

Spiral  CT  for  pulmonary  emboli  is  done  with  the 
administration  of  100  to  150  ml  of  a contrast  medium  in- 
travenously through  a power  injector.  It  is  given  at  3 to  4 
ml  per  second,  which  requires  good  peripheral  venous  ac- 
cess. During  the  contrast  infusion,  the  scanner  acquires 
one  or  two  volumes  of  data,  which  requires  either  a 1 2-  to 
1 5-second  or  a 24-  to  30-second  breath  hold,  respectively. 
Timing  of  the  contrast  bolus  with  respect  to  the  scanning 
is  crucial.  To  select  the  best  timing  for  the  study,  a small 
bolus  of  contrast  medium  may  be  administered,  with  pre- 
liminary scanning  done  through  the  main  pulmonary 
arteries.  This  step  can  be  particularly  helpful  in  patients 
with  pulmonary  hypertension  and  other  cardiac  diseases 
who  might  have  abnormal  circulation  times. 

In  many  recent  comparisons  with  angiography,  spiral 
CT  done  in  this  manner  has  shown  specificity  and  sen- 
sitivity of  90%  or  more  for  main,  lobar,  and  segmental 
pulmonary  emboli.  The  diagnosis  of  segmental  pulmonary 
emboli,  however,  requires  optimal  technique  and  may 
necessitate  slicing  the  imaged  volume  in  planes  along  the 
axes  of  pulmonary  vessels  that  run  obliquely  through  the 
lung.  An  excellent  knowledge  of  hilar  and  pulmonary 
vascular  anatomy  is  also  important  so  that  false-positive 
and  false-negative  diagnoses  are  avoided.  Hilar  nodes, 
congestive  heart  failure  with  perivascular  edema,  and  par- 
tial opacification  of  pulmonary  veins  can  all  simulate  filling 
defects  and  are  possible  sources  of  false-positive  interpre- 
tations. 

Because  of  these  problems,  spiral  CT  may  fail  to 
detect  small  emboli.  Even  with  an  optimal  technique  and 
image  reconstructions,  the  accuracy  of  spiral  CT  for  the 
detection  of  pulmonary  emboli  beyond  the  segmental 
level  is  less  than  that  of  conventional  pulmonary  angiog- 
raphy. Isolated  small  emboli  are  probably  rare,  however. 
In  the  PIOPED  trials,  a solitary  pulmonary  embolus  distal 
to  a segmental  level  occurred  in  only  14  of  251  patients. 

Recent  technologic  advances  have  also  allowed  the 
pulmonary  vasculature  to  be  visualized  with  magnetic 
resonance  imaging  (MRI).  This  is  achieved  using  faster 
pulse  sequences  with  shorter  echo  times,  body  coils,  and 
by  timing  image  acquisition  to  specific  phases  in  the  car- 
diac and  respiratory  cycle  (cardiac  and  respiratory  gat- 
ing). The  advantage  of  MRI  in  the  evaluation  of 
thromboembolic  disease  is  twofold.  First,  it  can  provide 
three-dimensional  images  of  the  pulmonary  vascular  bed 
in  multiple  projections  without  requiring  the  administra- 
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tion  of  iodinated  contrast  materials.  Concurrent  periph- 
eral MRI  venography  can  also  be  done  to  evaluate  for  the 
presence  of  deep  venous  thrombi.  The  ability  to  evaluate 
for  both  pulmonary  embolism  and  deep  venous  thrombo- 
sis in  less  than  an  hour  makes  MRI  an  attractive  modal- 
ity in  the  diagnosis  of  thromboembolic  disease. 

Unfortunately,  the  hardware  and  software  necessary 
to  produce  clinically  useful  images  of  the  pulmonary  vas- 
cular tree  are  not  yet  widely  available  or  widely  used. 
Spiral  CT  is  more  widely  available  and  can  better  evalu- 
ate the  lung  parenchyma  and  mediastinum  as  well  as  the 
pulmonary  vasculature.  Therefore,  it  can  detect  other  dis- 
ease processes  that  could  mimic  pulmonary  embolism  on 
ventilation-perfusion  scans. 

MARK  BALDECK.  DDS.  MD 
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Magnetic  Resonance  Imaging  of 
Radiographically  Occult  Bony  Trauma 

Substantial  bony  injuries  related  to  acute  trauma  or 
repetitive  stress  may  not  be  detected  on  plain  radi- 
ographs. Magnetic  resonance  imaging  (MRI)  has  proved 
to  be  a powerful  tool  to  assess  these  radiographically 
occult  injuries,  primarily  because  of  its  ability  to  show 
associated  changes  in  the  underlying  marrow. 

Trabecular  bone  is  commonly  injured  during  athletic 
activities.  “Bone  bruises”  may  be  the  sole  cause  for  a 
patient's  symptoms,  and  occasionally  may  result  in 
adverse  long-term  sequalae  if  not  treated  appropriately. 
Plain  radiographs  are  notoriously  insensitive  for  detect- 
ing trabecular  injuries  because  the  overlying  cortex  is 
often  intact.  Because  of  its  exquisite  soft  tissue  contrast, 
MRI  is  able  to  depict  the  associated  marrow  hemorrhage 
or  edema.  Its  ability  to  display  concomitant  soft  tissue 
injuries  is  one  advantage  of  this  technique  compared  with 
radionuclide  bone  scanning. 

Nondisplaced  fractures  may  also  be  missed  on  plain 
films.  Occult  hip  fractures  in  elderly  patients  present  a 
particular  diagnostic  challenge  because  a radionuclide 
bone  scan  may  be  normal  for  the  first  few  days  after 
injury  in  these  patients.  Again,  because  of  its  sensitivity 
for  detecting  associated  marrow  changes,  MRI  can 
rapidly  detect  occult  fractures  with  a high  degree  of 
accuracy.  Similarly,  a normal  MRI  virtually  excludes  se- 
rious bony  injury,  thereby  allowing  efficient  patient  eval- 
uation. If  a limited  protocol  is  used,  this  technique  can  be 
cost-competitive  with  other  modalities  such  as  a radionu- 
clide bone  scan,  often  with  greater  specificity. 

Stress  fractures  are  becoming  more  common  in  our 
increasingly  active  society.  Rapid,  accurate  diagnosis  is 


important  because  clinical  assessment  can  be  difficult, 
and  biopsy  in  the  early  stages  of  stress  injury  may  result 
in  a mistaken  diagnosis  of  neoplasm  due  to  the  presence 
of  immature  cells  related  to  the  reparative  process.  Plain 
radiographs  are  insensitive  in  these  early  stages,  but  MRI 
is  able  to  detect  the  associated  marrow  changes  and 
sometimes  a distinct  fracture  line  as  well,  before  the  typ- 
ical periosteal  reaction  or  fracture  is  detectable  on  plain 
films.  As  such,  it  is  a useful  diagnostic  adjunct  when  a 
radionuclide  bone  scan  is  indeterminate. 

Although  the  use  of  MRI  has  come  under  scrutiny 
because  of  current  economic  forces,  it  may  prove  to  be 
the  most  cost-effective  means  for  arriving  at  a rapid  and 
accurate  diagnosis  in  a patient  with  a radiographically 
occult  bony  injury. 

MARK  ANDERSON,  MD 
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Magnetic  Resonance  Imaging 
of  the  Breast 

Magnetic  resonance  (MR)  mammography  has  been 
under  technical  and  clinical  evaluation  for  more  than  14 
years.  Although  initial  data  clearly  indicate  the  suitabil- 
ity of  MR  imaging  of  the  female  breast,  the  use  of  MR 
mammography  in  evaluating  breast  disease  has  yet  to  be 
fully  realized.  Current  applications  are  limited  to  the 
diagnosis  of  cancer  in  selected  patients,  the  staging  of 
known  breast  cancer,  and  the  evaluation  of  silicone 
implant  integrity. 

Magnetic  resonance  mammography  has  undergone 
extensive  evaluation  as  a noninvasive  means  for  distin- 
guishing between  benign  and  malignant  breast  lesions 
identified  by  conventional  mammography.  Among  the 
currently  available  imaging  modalities — mammography, 
sonography,  thermography,  and  computed  tomography 
(CT) — only  the  use  of  mammography  has  been  able  to 
show  a substantial  reduction  in  the  mortality  associated 
with  breast  cancer,  particularly  for  women  older  than  50 
years.  By  using  repetitive  MR  imaging  of  the  same  slices 
before  and  at  short  intervals  after  the  administration  of  a 
contrast  medium,  known  as  “dynamic  MR  mammogra- 
phy,” an  88%  to  100%  sensitivity  in  differentiating 
benign  from  malignant  lesions  has  been  reported.  In  the 
absence  of  contrast  enhancement,  a carcinoma  can  be 
excluded  with  a high  degree  of  certainty. 

The  greatest  enthusiasm  for  MR  mammography  in 
evaluating  breast  disease  is  as  a screening  tool  for  the 
large  number  of  women  with  mammographically 
dense  breasts  and  a relatively  increased  risk  for  breast 
cancer  due  to  a strong  family  history  of  the  disease. 
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Mammographically  dense  breasts  make  the  exclusion  of 
small  tumors  difficult.  This  is  particularly  worrisome  in 
high-risk  patients.  The  characteristic  changes  of  dynamic 
MR  mammography  are  capable  of  discriminating  these 
lesions.  Moreover,  the  characteristic  changes  are  known  to 
apply  only  to  active  tumor  regions  and  not  to  necrotic  or 
fibrotic  regions. 

Magnetic  resonance  imaging  of  the  breast  in  patients 
with  silicone  prostheses  has  proved  to  be  highly  accurate 
in  identifying  the  common  complications  associated  with 
the  implants  and  in  characterizing  concurrent  disease.  A 
silicone  breast  implant  has  a uniform  signal  intensity  that 
is  easily  distinguished  from  pectoralis  muscle  and  breast 
parenchyma.  This  permits  obvious  positioning  of  the 
breast  implant  in  relation  to  adjacent  anatomic  structures. 
Ruptured  and  intact  implants  are  immediately  differenti- 
ated with  a high  degree  of  specificity  using  MR  mam- 
mography. Moreover,  when  implants  are  found  to  be 
ruptured,  MR  mammography  is  able  to  demonstrate 
whether  the  silicone  material  remains  within  the  fibrous 
surgical  capsule  or  has  extravasated  into  surrounding  tis- 
sue. In  patients  with  trauma,  MR  mammography  can  dis- 
tinguish a hematoma  in  the  breast  parenchyma  from 
silicone  that  has  extravasated  into  the  surrounding  tissues. 

Although  there  is  a need  to  identify  in  which  women 
there  is  a high  risk  of  breast  cancer  developing,  the  wide- 
spread use  of  MR  mammography  as  a screening  tool  for 
the  disease  is  not  economically  feasible  because  of  its 
high  cost.  Cost  analysis  indicates  that  MR  mammography 
is  useful  as  a diagnostic  adjunct  to  conventional  breast 
imaging  modalities  that  are  difficult  to  interpret  due  to 
mammographically  dense  breasts,  surgical  scarring,  or 
the  presence  of  silicone  implants. 
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Radiosurgery 

Each  year  more  than  100,000  people  in  the  United 
States  are  diagnosed  with  a benign  or  malignant  brain 
neoplasm.  Recent  media  reports  focusing  on  radio- 
surgery, a relatively  new  treatment  designed  to  halt  neo- 
plastic growth  in  the  central  nervous  system,  have  raised 
expectations  for  cure  or  improved  local  control  over  stan- 
dard treatments.  Although  not  all  patients  are  candidates 
for  radiosurgery,  an  understanding  of  its  mechanics,  indi- 
cations, selection  factors,  results,  and  cost  is  helpful  when 
responding  to  patient  inquiries  or  referring  patients  to 
radiosurgical  facilities. 

Radiosurgery,  a noninvasive  irradiation  technique 
using  stereotactic  methods,  is  performed  with  narrow 


intersecting  beams  of  one  of  three  types  of  penetrating 
radiation:  gamma  rays  produced  by  the  decay  of  cobalt  60 
in  a Gamma  knife  (a  specialized  apparatus  whose  sole 
function  is  radiosurgery),  x-rays  produced  in  standard  lin- 
ear accelerators  that  have  been  modified  to  do  radio- 
surgery, and  charged  particles  such  as  protons  or  other  ions 
produced  by  a cyclotron  or  synchrotron.  No  radiosurgical 
method  currently  has  a clinically  demonstrable  advantage 
over  another.  Although  there  are  a large  number  of  linear 
accelerators  in  the  United  States,  most  patients  are  treated 
on  Gamma  knife  machines.  In  each  case,  the  intent  is  to 
produce  cell  death  or  blood  vessel  thrombosis  of  targeted 
tissue  within  a small,  well-defined  volume.  Accurate  tar- 
geting is  required  because  the  intense  radiobiologic  effects 
produced  by  a single  high  dose  of  radiation  could  result  in 
radionecrosis  of  normal  central  nervous  system  (CNS)  tis- 
sue. With  current  technology  and  commonly  used  doses, 
the  risk  of  radionecrosis  is  often  claimed  to  be  less  than 
5%  in  many  patients,  but  approaches  20%  in  patients  with 
malignant  gliomas. 

The  radiosurgical  procedure  involves  a sequence  of 
tasks:  temporarily  attaching  a stereotactic  frame  to  the  pa- 
tient’s head,  obtaining  stereotactic  radiologic  images  of 
the  target  and  surrounding  structures,  delineating  the  tar- 
get contour  on  the  images,  planning  treatment  by  interac- 
tively displaying  dose  contours  on  computer  monitor 
views  of  the  images,  positioning  the  frame  with  respect  to 
the  radiation  beams,  and  irradiating  the  target  in  a single 
session.  The  entire  process  takes  a day  to  do  and  requires 
a radiation  oncologist,  a neurosurgeon,  a radiologist,  a 
physicist,  and  a nurse;  in  some  cases,  such  as  those  of  chil- 
dren, an  anesthesiologist  may  also  be  required.  Patients  are 
comfortable  throughout  the  procedure,  and  most  return  to 
baseline  activity  in  a day  or  two. 

About  50,000  patients  worldwide  have  been  treated 
with  radiosurgery,  mostly  in  the  past  five  years.  About  a 
third  of  these  had  arteriovenous  malformations,  a third  had 
benign  tumors  (such  as  acoustic  neuroma  and  menin- 
gioma), and  a third  had  malignant  tumors  (glioblastoma, 
astrocytoma,  and  metastatic  tumors).  Clinical  reports  show 
that  patients  selected  for  treatment  should  have  good  neu- 
rologic function  and  a radiologically  well-defined  target. 
Most  important,  the  target  should  be  small — usually  less 
than  a few  centimeters  in  maximum  dimension.  For  larger 
targets,  it  may  be  impossible  to  select  a dose  that  provides 
both  a high  chance  for  cure  and  a low  risk  for  complica- 
tions. This  inverse  relationship  of  dose  and  volume  is  sup- 
ported by  clinical  experience  and  radiobiologic  theory. 
Because  the  target  is  small,  previous  irradiation  is  not  a 
contraindication  to  radiosurgery. 

Numerous  retrospective  studies  have  shown  that  about 
35%  of  arteriovenous  malformations  selected  for  radio- 
surgery are  no  longer  angiographically  visible  within  a 
year  and  85%  within  two  years.  Permanent  neurologic 
complications  attributable  to  radiosurgery  occur  in  fewer 
than  5%  of  patients  treated  by  experienced  teams.  These 
complications  may  take  months  or  even  years  to  develop, 
however.  Angiographic  resolution  of  the  arteriovenous 
malformation  after  radiosurgery  appears  to  be  equivalent 
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to  that  of  complete  surgical  resection;  in  either  case,  the 
risk  for  hemorrhage  is  virtually  zero.  The  advantage  of 
radiosurgery  is  that  it  is  noninvasive  and  requires  mini- 
mal hospital  stay  compared  with  open  surgery.  On  the 
other  hand,  protection  from  hemorrhage  is  delayed  until 
the  malformation  is  obliterated  by  radiosurgery,  whereas 
total  resection  immediately  eliminates  the  risk  for  hem- 
orrhage. Many  physicians  think  that  small  arteriovenous 
malformations  in  the  brain  stem  or  in  other  hard-to-reach 
areas  are  best  treated  by  radiosurgery.  For  those  located 
in  other  areas,  the  immediate  surgical  risks  must  be 
weighed  against  the  risk  of  delayed  hemorrhage  during 
the  latent  interval  after  radiosurgery. 

The  intent  of  radiosurgery  for  benign  and  malignant 
tumors  is  to  prevent  progression  of  the  radiologic  abnor- 
mality rather  than  to  cause  its  complete  disappearance — 
which  occasionally  occurs,  but  requires  a high  radiation 
dose  to  achieve  consistently.  Thus,  serial  scans— at  inter- 
vals that  depend  on  the  tumor  type — following  radio- 
surgery are  required.  About  90%  of  acoustic  neuromas 
selected  for  radiosurgery  are  controlled  (do  not  progress). 
In  the  past  five  years,  recommended  radiosurgical  doses 
for  acoustic  neuromas  have  been  reduced,  and  the  risks  of 
facial  and  trigeminal  neuropathy  have  been  greatly 
decreased.  Retrospective  data  show,  however,  that  patients 
with  useful  hearing  on  the  affected  side  still  have  a sub- 
stantial risk  for  hearing  loss.  Whether  radiosurgery  or  tra- 
ditional surgery  is  the  better  therapy  for  acoustic  neuroma 
is  a topic  of  lively  debate,  especially  because  at  least  tran- 
sient symptoms  may  occur  after  radiosurgery.  About  95% 
of  meningiomas  selected  for  radiosurgery  are  controlled. 

The  standard  treatments  of  glioblastoma  and  anaplas- 
tic astrocytoma  include  surgical  excision,  radiotherapy, 
and  chemotherapy,  but  recent  randomized  trial  results 
show  a survival  benefit  for  those  patients  who  also  receive 
a brachytherapy  boost  (temporary  implantation  of  highly 
active  radioactive  iodine  seeds  in  removable  plastic 
catheters).  Because  radiosurgery  produces  a dose  distri- 
bution similar  to  that  of  brachytherapy.  it  is  now  offered  at 


many  centers,  either  initially  in  conjunction  with  fraction- 
ated radiotherapy  or  as  the  only  radiation  procedure  at 
recurrence.  Several  retrospective  studies  show  that  sur- 
vival following  radiosurgery  is  similar  to  that  following 
brachytherapy,  but  this  has  not  been  confirmed  in  a ran- 
domized trial. 

Brain  metastases  are  usually  well  defined  and  nonin- 
filtrative  and  therefore  represent  ideal  radiosurgical  tar- 
gets. Retrospective  studies  show  that  the  growth  of 
targeted  tumors  is  halted  for  six  months  in  about  90%  of 
cases  and  that  patients  then  are  more  likely  to  die  of  sys- 
temic rather  than  CNS  disease.  Therefore,  patients  with 
CNS  metastasis  who  derive  the  greatest  benefit  from 
radiosurgery  are  those  who  have  no  or  minimal  non-CNS 
metastases.  Some  studies  show  that  radiosurgery  may  be 
useful  for  some  patients  with  multiple  CNS  metastases, 
particularly  if  their  primary  disease  is  controlled  and  they 
have  no  evidence  of  non-CNS  metastases.  A current  ran- 
domized trial  should  determine  whether  patients  who 
receive  radiosurgery  at  the  time  of  diagnosis  should  also 
receive  whole-brain  radiotherapy. 

Radiosurgery  is  appealing  to  patients  because  it  is 
noninvasive  and  because  the  results  of  treatment  compare 
favorably  with  those  of  alternative  therapies.  Although 
the  typical  cost  per  procedure  of  radiosurgery  is  greater 
than  that  of  radiotherapy,  it  is  less  than  that  of  an  opera- 
tion. Studies  will  help  determine  whether  larger  targets 
can  be  treated  effectively  and  safely  and  whether  radio- 
surgery results  can  be  improved  with  radiosensitizers.  In 
the  future,  we  are  likely  to  see  radiosurgery  techniques 
used  at  non-CNS  anatomic  sites. 

DAVID  A.  LARSON.  PhD.  MD 

michael  w.  McDermott,  md 

San  Francisco,  California 
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Tension  Pneumoperitoneum 


STEPHANIE  Y.  CHAN,  MD 
CARL  M.  KIRSCH,  MD 
WILLIAM  A.  JENSEN,  MD 
JOHN  SHERCK,  MD 
San  Jose,  California 

Pneumoperitoneum  is  a well-known  consequence  of 
gastrointestinal  perforation,  mechanical  ventilation,  and 
abdominal  operations.  Free  intraperitoneal  gas  is  usually 
a marker  of  underlying  disease  and  does  not  in  itself  pose 
a hazard  to  a patient.  Tension  pneumoperitoneum,  on  the 
other  hand,  is  a rare  complication  in  which  intraperitoneal 
gas,  under  pressure,  causes  hemodynamic  and  ventilatory 
compromise,  necessitating  urgent  intervention.  We  report 
the  case  of  a mechanically  ventilated  patient  in  whom  ten- 
sion pneumoperitoneum  developed  and  describe  a simple 
test  that  confirmed  that  the  pneumoperitoneum  resulted 
from  pulmonary  barotrauma. 

Report  of  a Case 

The  patient,  a 60-year-old  woman,  was  admitted  to  the 
intensive  care  unit  for  hemoptysis  and  renal  failure.  She 
had  been  healthy  until  three  months  before  admission, 
when  weakness  and  anorexia  developed,  with  weight 
loss.  Her  hematocrit  was  0.25  (25%),  and  her  serum  crea- 
tinine level  was  22 1 p,mol  per  liter  (2.5  mg  per  dl ).  An  up- 
per gastrointestinal  series  was  normal,  and  a stool  occult 
blood  test  was  negative.  Two  weeks  before  admission, 
shortness  of  breath  developed,  and  she  had  hemoptysis, 
night  sweats,  chills,  and  fever.  On  admission,  her  temper- 
ature was  38.7°C  (101.6°F),  her  blood  pressure  was 
150/70  mm  of  mercury,  her  pulse  rate  was  108  beats  per 
minute,  her  respirations  were  24  per  minute,  and  oxygen 
saturation  was  94%  while  the  patient  was  breathing  sup- 
plemental oxygen  at  4 liters  per  minute  by  nasal  cannula. 
She  was  thin,  ill-appearing,  and  in  moderate  respiratory 
distress.  Her  lungs  had  diffuse  rales,  there  was  no  cardiac 
murmur,  and  her  abdomen  was  unremarkable.  Relevant 
laboratory  data  included  a hematocrit  of  0.17  (17%), 
serum  creatinine  level  of  574.6  p,mol  per  liter  (6.5  mg  per 
dl),  and  a urinalysis  that  showed  erythrocyte  casts.  An  ar- 
terial blood  gas  measurement  showed  a pH  of  7.35,  a Pco, 
of  35  mm  of  mercury,  and  a Po,  of  53  mm  of  mercury 
with  the  patient  breathing  room  air. 

Her  chest  radiograph  showed  bilateral  diffuse  alveolar 
infiltrates  with  sparing  of  the  left  upper  lobe  (Figure  1 ). 

The  combination  of  pulmonary  hemorrhage  and 
glomerulonephritis  strongly  suggested  an  autoim- 
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Figure  1. — The  patient's  admission  chest  radiograph  shows  dif- 
fuse alveolar  infiltrates. 


mune  disease  such  as  Wegener’s  granulomatosis  or  anti- 
glomerular  basement  membrane  disease.  The  patient  was 
started  on  a regimen  of  intravenous  ceftazidime  and  clin- 
damycin and  treated  empirically  for  autoimmune  diseases 
with  daily  plasmapheresis  and  the  administration  of  cyclo- 
phosphamide and  high  doses  of  methylprednisolone  sodium 
succinate.  She  was  intubated  on  the  third  hospital  day  for 
respiratory  fatigue  and  progressive  oxygen  hemoglobin 
desaturations  as  low  as  80%  while  receiving  supplemental 
oxygen.  A percutaneous  needle  biopsy  of  the  left  kidney 
showed  crescentic  glomerulonephritis  without  vasculitis, 
but  there  were  no  glomeruli  available  for  immunofluores- 
cent  staining.  On  the  fourth  hospital  day,  a right  tension 
pneumothorax  developed  after  the  patient  had  bronchos- 
copy and  bronchoalveolar  lavage.  She  was  also  noted  to 
have  a pneumomediastinum  and  massive  subcutaneous  em- 
physema. Insertion  of  two  chest  tubes  returned  the  patient’s 
hemodynamic  and  ventilatory  status  to  baseline. 

On  the  13th  hospital  day,  while  chest  tubes  and  me- 
chanical ventilation  were  still  in  use,  tense  abdominal  dis- 
tention suddenly  developed.  The  patient’s  blood  pressure 
dropped  from  140/60  to  80/50  mm  of  mercury,  her  pulse 
rate  increased  from  120  to  150  per  minute,  and  her  oxy- 
gen hemoglobin  saturation  decreased  from  100%  to  82% 
on  an  inspired  oxygen  fraction  of  80%.  The  mechanical 
ventilator  was  set  at  a tidal  volume  of  500  ml,  a positive 
end-expiratory  pressure  of  5 cm  of  water,  and  a pressure 
support  of  10  cm  of  water  in  the  intermittent  mandatory 
ventilation  mode  at  a rate  of  22  per  minute.  The  peak  in- 
spiratory pressure  increased  from  50  to  greater  than  100 
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Figure  2. — This  abdominal  radiograph  shows  tension  pneu- 
moperitoneum with  massive  free  intraperitoneal  gas  causing  me- 
dial displacement  of  the  liver  and  elevation  of  the  diaphragm. 


cm  of  water,  the  abdomen  became  even  more  distended, 
and  ventilation  was  greatly  impaired.  The  patient  was  re- 
moved from  the  mechanical  ventilator,  and  AmbuBag 
ventilation  was  attempted  without  improvement.  An 
emergency  abdominal  film  revealed  a massive  amount  of 
intraperitoneal  air  with  medial  shifting  of  the  liver  and  the 
elevation  of  both  hemidiaphragms  (Figure  2).  A chest  ra- 
diograph showed  the  endotracheal  tube  and  chest  tubes  in 
good  position,  without  recurrent  pneumothorax.  The  pa- 
tient was  on  nasogastric  suction  throughout  the  event, 
without  any  improvement.  A No.  16-gauge  intravenous 
catheter  was  inserted  percutaneously  into  the  peritoneal 
cavity  in  the  right  upper  abdominal  quadrant,  and  an  im- 
mediate rush  of  odorless  gas  was  accompanied  by  pro- 
nounced improvement  in  the  patient's  hemodynamics 
and  oxygenation.  This  temporary  catheter  was  then  ex- 
changed over  a guide  wire  for  a 10F  pigtail  soft  biliary 
drainage  catheter  with  end  and  side  holes.  On  two  occa- 
sions, the  abdominal  drainage  catheter  became  kinked 
under  the  patient,  causing  her  abdomen  to  become  rapid- 
ly tense  and  ventilation  to  become  difficult  until  catheter 
patency  was  restored. 

Perforation  of  the  gut  as  a cause  of  the  tension  pneu- 
moperitoneum was  deemed  unlikely  because  the  patient 


continued  to  have  normal  bowel  sounds.  Instead,  we 
thought  that  the  gas  causing  the  pneumoperitoneum 
originated  from  the  thoracic  cavity  because  such  rapid, 
pressurized  gas  accumulation  could  be  generated  by  the 
mechanical  ventilator.  We  therefore  sampled  gas  simulta- 
neously from  the  chest  tubes  and  the  abdominal  drain 
with  30-nil  silicone-coated  glass  syringes  and  obtained 
radial  arterial  blood  specimens  while  the  patient  was 
breathing  90%  oxygen.  All  gas  and  blood  specimens  were 
analyzed  with  a CIBA-Corning  model  No.  288  blood  gas 
system  (CIBA-Corning,  Medfield,  Massachusetts)  on  a 
day  when  the  barometric  pressure  was  752  mm  of  mer- 
cury and  the  patient’s  temperature  was  37°C  (98.6°F). 
The  partial  pressures  of  oxygen  in  the  gas  from  the  chest 
tubes,  abdominal  drain,  and  arterial  blood  are  shown  in 
Table  1. 

A complete  workup — including  routine  bacterial  and 
acid-fast  bacillary  cultures;  serologic  tests  for  Goodpas- 


TABLE 1 .- 

-Measurements  of  Partial  Pressure  of  Oxygen  in  a 

60-Year-Old  Patient  With  Tension  Pneumoperitoneum 

Partial  Pressure  ot  Oxygen, 

Site 

mm  of  mercury 

Chest  tube  #1 

627 

Chest  tube  #2 

633 

Abdominal  drain 632 

Radial  artery . . 

67 

ture’s  syndrome,  Wegener’s  granulomatosis,  and  systemic 
lupus  erythematosus;  bronchoscopy;  and  open-lung 
biopsy — failed  to  reveal  the  cause  of  the  patient’s  respira- 
tory and  renal  failure.  A renal  biopsy  revealed  nonspecific 
immune  complex-mediated  disease,  and  the  only  posi- 
tive serologic  test  was  for  hepatitis  B surface  antigen.  The 
patient  continued  to  deteriorate,  and  Candida  species  sep- 
sis developed,  necessifeting  support  with  dopamine  and 
amphotericin  B.  The  patient  died  on  the  18th  hospital  day, 
and  permission  for  an  autopsy  was  not  granted. 

Discussion 

Tension  pneumoperitoneum  from  a grenade-induced 
gastric  perforation  was  first  reported  in  1917  by  Oberst.  a 
German  physician.1  He  postulated  that  a valvular  mecha- 
nism, possibly  caused  by  the  liver  overlying  a perforation 
in  the  stomach,  allowed  air  into  but  not  out  of  the  in- 
traperitoneal cavity.  A massive  accumulation  of  free  air 
would  result  in  elevation  of  the  diaphragm,  with  a conse- 
quent restriction  of  lung  volumes  and  a decrease  in  ve- 
nous return,  causing  hemodynamic  instability.  Studies  in 
dogs  have  shown  that  an  elevation  of  intra-abdominal 
pressures  leads  to  a reduction  in  cardiac  output,  stroke 
volume,  and  arterial  Po2  and  an  increase  in  systemic  vas- 
cular resistance.2-' 

Abdominal  fullness  and  dyspnea  usually  occur  with 
tension  pneumoperitoneum.  The  findings  of  a physical 
examination  are  notable  for  a grossly  distended,  barrel- 
shaped abdomen,  although  this  finding  may  be  masked 
in  morbidly  obese  persons.  Bowel  sounds  are  usually 
present  but  distant,  and  tenderness  is  minimal  unless  peri- 
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TABLE  2.— Causes  of  Tension  Pneumoperitoneum  Reported  in  the  Literature 

Reference 

Cases,  No. 

Source 

Couse 

Lagundoyle  and  Itayem,  1 97020  . . . 

2 

Gastrointestinal 

Abdominal-pelvic  tuberculosis;  puerperal  sepsis,  abscess 

Hall,  1971'7 

2 

Gastrointestinal 

Colostomy  leak 

Thiele,  1973” 

2 

Gastrointestinal 

Compressed  air  injury  of  colon 

Echave  et  al,  1975'4 

1 

Gastrointestinal 

Duodenal  ulcer  perforation 

Ogg  and  Davidson,  197524  

1 

Gastrointestinal 

Perforation  from  EGD 

Addison  and  Broughton,  1976"  . . . 

4 

Gastrointestinal 

Cecal  perforation  from  pseudo-obstruction;  perforation  from 
sigmoid  cancer  (2  cases);  duodenal  ulcer  perforation 

Irwin,  1976” 

1 

Gastrointestinal 

Ileocolic  anastomosis  leak 

Linch  et  al,  197922 

1 

Gastrointestinal 

Gastric  perforation  from  CPR 

Gimmonetal,  1 980’6 

1 

Gastrointestinal 

Ischemic  colitis 

Hutchinson  etal,  1980® 

1 

Gastrointestinal 

Gastric  perforation  from  aerophagia 

Taub  etal,  198029  

1 

Gastrointestinal 

Gastric  ulcer  perforation  with  EGD 

Roberts  et  al,  1981“ 

1 

Gastrointestinal  and  pulmonary 

Traumatic  gastric  perforation  with  mechanical  ventilation 

Mills  et  al,  1 983“ 

1 

Gastrointestinal 

Gastric  rupture  from  CPR  and  esophageal  intubation 

Olinde  etal,  1983s 

1 

Gastrointestinal 

Gastric  ulcer  perforation 

Ehrlich  etal,  1984,s 

1 

Gastrointestinal 

Perforation  from  colonoscopy 

Ballet  and  Michel,  1985” 

1 

Gastrointestinal 

Oxygen  flow  into  nasogastric  tube 

Biert  etal,  1987’ 

1 

Gastrointestinal 

Gastric  perforation  from  aerophagia 

Higgins  etal,  1988’“ 

1 

Gastrointestinal 

lleorectal  anastomosis  with  aerophagia 

Ralston  et  al,  1 989“ 

1 

Pulmonary 

Mechanical  ventilation 

Yip  etal,  1989” 

1 

Urinary  tract 

Bladder  catheter  left  open  to  air 

Cameron  et  al,  1 991 6 

1 

Gastrointestinal 

Gastric  rupture  from  CPR 

Yip  etal,  1991" 

1 

Gastrointestinal 

Colonic  perforation  from  polypectomy 

Barnett  etal,  1992" 

1 

Gastrointestinal 

Cecal  perforation  from  colonoscopy 

Winer-Muram  et  al,  1993' 

2 

Pulmonary 

Mechanical  ventilation 

Critchley  and  Rowbottom,  1994”. . 

1 

Pulmonary 

Mechanical  ventilation 

Schwarz  et  al,  1 994" 

2 

Pulmonary 

Mechanical  ventilation 

Serdyn  and  Lake,  1 994a 

1 

Gastrointestinal 

Gastric  ulcer  perforation 

Lai  etal,  1995" 1 

CPR  = cardiopulmonary  resuscitation,  EGD  = esophagogastroduodenoscopy 

Pulmonary 

Tracheal  tear,  mechanical  ventilation 

toneal  inflammation  is  also  present.4  Evidence  of  in- 
creased intra-abdominal  pressure,  such  as  rectal  prolapse, 
may  be  present,  as  may  crepitus  due  to  subcutaneous  air 
in  the  abdominal  wall.5  Examination  of  the  lower  extrem- 
ities and  genitals  may  reveal  signs  of  venous  congestion, 
such  as  edema  and,  in  one  reported  case,  priapism.6  Pelvic 
vein  thrombosis  has  been  reported  with  tension  pneu- 
moperitoneum.7 Acute  aortic  occlusion  is  another  possi- 
ble complication,  with  the  loss  of  pulses,  sensation,  and 
motor  function  in  the  lower  extremities.5  As  the  pneu- 
moperitoneum progresses,  the  patient  may  become  hy- 
potensive, tachycardic,  and  cyanotic  and  may  suffer 
cardiac  or  respiratory  arrest.5,8'10 

We  reviewed  36  reports  of  adult  cases  covering  the  past 
25  years  and  found  that  the  causes  of  tension  pneumoperi- 
toneum can  be  divided  into  gastrointestinal  (27  cases),  pul- 
monary (7  cases),  a combination  of  gastrointestinal  and 
pulmonary  ( 1 case),  and  urologic  causes  ( 1 case).5'32  Table 
2 lists  the  more  specific  causes  of  or  contributing  factors 
to  tension  pneumoperitoneum.  In  more  recent  years,  a 
growing  number  of  cases  of  this  disorder  have  been  caused 
or  exacerbated  by  positive-pressure  ventilation.  Air  from  a 
pneumothorax  or  pneumomediastinum  can  penetrate  the 
diaphragm  through  normal  apertures  into  the  retroperi- 
toneal space.33  From  there,  it  can  rupture  into  the  intraperi- 
toneal  cavity.  Other  causes  of  tension  pneumoperitoneum 
include  endoscopy  (both  esophagogastroduodenoscopy 


and  colonoscopy),12’15'24'29’32  gastric  or  duodenal  ulcer 
perforation,5"14,28,29  aerophagia  or  air  insufflation  of  the 
gastrointestinal  tract, 8,12,30  and  gastric  rupture  due  to 
cardiopulmonary  resuscitation.6,22,23  An  unusual  case  of 
tension  pneumoperitoneum  occurred  in  a woman  with 
transitional  cell  carcinoma  of  the  bladder  who  had  a Foley 
catheter  inserted  that  was  left  open  to  the  air.32 

The  diagnosis  of  tension  pneumoperitoneum  is  based 
on  clinical  signs  and  an  abdominal  radiograph  showing 
intraperitoneal  gas  with  upward  displacement  of  the  dia- 
phragm and  medial  displacement  of  the  liver  (“saddlebag 
sign”).8  The  cause  of  the  tension  pneumoperitoneum  may 
not  be  immediately  apparent.  If  perforation  of  the  gas- 
trointestinal tract  is  suspected,  exploratory  laparotomy 
may  be  warranted.  In  mechanically  ventilated  patients, 
however,  a search  should  be  done  for  accompanying 
signs  of  barotrauma,  such  as  pneumothorax,  pneumome- 
diastinum, or  subcutaneous  emphysema.  In  a review  of  28 
cases  of  pneumoperitoneum  (though  not  necessarily  due 
to  tension)  associated  with  mechanical  ventilation,  27 
patients  had  other  signs  of  barotrauma.33  Tension  pneu- 
moperitoneum caused  by  barotrauma  is  also  usually 
associated  with  high  peak  end-expiratory  pressures  and 
tidal  volumes.33  We  describe  a simple  test,  done  once  be- 
fore by  Ralston,  that  clearly  demonstrates  the  source  of 
the  intraperitoneal  gas.25  We  measured  the  partial  pressure 
of  oxygen  in  gas  taken  from  the  pleural  and  peritoneal 
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spaces  and  showed  that  it  was  the  same  as  that  expected 
in  the  trachea  and  was  far  greater  than  that  expected  in 
ambient  air.  The  results  of  this  test  enabled  us  to  deter- 
mine with  certainty  that  the  source  of  the  intraperitoneal 
gas  causing  tension  pneumoperitoneum  in  our  patient 
was  from  the  lung,  and  an  unnecessary  laparotomy  was 
avoided.  The  only  gastrointestinal  source  that  could  prac- 
tically cause  a tension  pneumoperitoneum  with  similar 
Po,  measurements  in  gas  specimens  would  be  a tracheo- 
esophageal fistula,  but  there  was  no  evidence  of  gastroin- 
testinal dilatation  in  our  patient. 

Regardless  of  the  cause,  the  emergent  treatment  of 
tension  pneumoperitoneum  in  an  unstable  patient  should 
be  percutaneous  catheter  insertion  or,  if  time  permits, 
drain  placement  to  relieve  the  intraperitoneal  pressure. 
This  maneuver  usually  results  in  immediate  hemody- 
namic and  ventilatory  improvement.*  Thereafter,  treat- 
ment depends  on  the  specific  cause.  Although  laparotomy 
may  be  necessary  if  a gastrointestinal  cause  is  suspected, 
a surgical  procedure  should  be  avoided  if  the  gas  has  dis- 
sected into  the  peritoneal  cavity  from  the  lungs.  Patients 
with  tension  pneumoperitoneum  due  to  pulmonary  baro- 
trauma may  require  continuous  intraperitoneal  catheter 
drainage  for  the  duration  of  positive-pressure  ventilation. 
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Wegener's  granulomatosis  is  characterized  by  necro- 
tizing, vasculitic,1  granulomatous  lesions  of  the  kidneys 
and  upper  and  lower  respiratory  tract.  Clinically  notable 
cardiac  involvement  with  the  disease  process  is  only 
rarely  encountered.  We  describe  the  case  of  a patient  who 
initially  presented  with  dilated  cardiomyopathy  and  who 
was  later  found  to  have  elevated  levels  of  antineutrophil 
cytoplasmic  antibodies  (c-ANCA);  renal  and  pulmonary 
biopsy  findings  were  consistent  with  Wegener's  granulo- 
matosis. 

Report  of  a Case 

The  patient,  a 57-year-old  woman,  presented  with  dys- 
pnea on  exertion  and  paroxysmal  nocturnal  dyspnea  for 
two  years.  Eighteen  months  after  her  symptoms  started, 
she  was  noted  to  have  proteinuria  and  mild  renal  insuffi- 
ciency. In  July  1995,  she  underwent  a cardiac  evaluation 
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at  an  outside  hospital  for  dyspnea  on  exertion  after  walk- 
ing one  block.  An  exercise  stress  test  was  stopped  at  stage 
I because  she  had  severe  shortness  of  breath.  Dobutamine 
echocardiography  showed  global  hypokinesis  and  four- 
chamber  enlargement  with  possible  apical  and  anteroapi- 
cal  ischemia.  A subsequent  coronary  angiography  was 
remarkable  only  for  30%  to  40%  stenosis  of  the  proximal 
left  anterior  descending  artery.  A month  later,  she  pre- 
sented in  pulmonary  edema  due  to  dilated  cardiomyopa- 
thy and  acute  renal  failure.  At  that  time,  her  serum 
creatinine  level  was  430  |xmol  per  liter  (4.9  mg  per  dl), 
the  hematocrit  was  0.28  (27.9%),  and  a c-ANCA  level 
was  18.6  equivalent  units  per  ml  (normal  < 2.5).  Her 
leukocyte  count,  creatine  kinase,  C3  complement,  and  Cl 
esterase  levels  were  all  within  normal  limits.  A chest  x- 
ray  film  showed  cardiomegaly,  pulmonary  edema,  and  bi- 
lateral pleural  effusions. 

Echocardiography  was  repeated  and  was  unchanged 
except  for  the  new  onset  of  a small  pericardial  effusion.  A 
percutaneous  renal  biopsy  showed  crescentic  glomeru- 
lonephritis without  immune  complex  deposition,  consis- 
tent with  Wegener’s  granulomatosis.  Of  note,  the  patient 
had  two  episodes  of  supraventricular  tachycardia,  one  de- 
scribed as  multifocal  atrial  tachycardia  and  the  other  as 
atrial  fibrillation,  both  of  which  responded  to  the  intra- 
venous administration  of  digoxin  and  diltiazem.  She  was 
discharged  home  on  a regimen  of  diuretics,  I mg  per  kg 
per  day  of  oral  cyclophosphamide,  and  1 mg  per  kg  per 
day  of  prednisone. 

The  patient  did  well  at  home  for  about  a month  until 
she  presented  to  Stanford  University  Medical  Center, 
Stanford,  California,  in  September  1995  with  increased 
dyspnea  and  worsening  renal  function.  A chest  radi- 
ograph showed  cardiomegaly  and  focal  areas  of  air-space 
disease  throughout  the  right  lung.  The  electrocardiogram 
was  remarkable  for  left  ventricular  hypertrophy  with  re- 
polarization abnormalities  laterally.  Echocardiography 
now  showed  worsened  systolic  function — ejection  frac- 
tion, 0.20  (20%),  as  calculated  by  the  ellipsoid-single 
plain  method  in  the  apical  four-chamber  view  (Hewlett- 
Packard.  Palo  Alto,  California,  “Sonos  Phased  Array 
Imaging  System  Reference  Guide,”  June  1994) — and 
moderate  mitral  regurgitation  without  any  evidence  of 
valvular  vegetation.  During  this  hospital  stay,  she  was 
treated  more  aggressively  for  her  Wegener’s  granulomato- 
sis with  intravenous  cyclophosphamide,  2 mg  per  kg  per 
day,  and  methylprednisolone  sodium  succinate.  In  addi- 
tion, hemodialysis  was  started,  with  the  placement  of  an 
arteriovenous  fistula.  A bronchoscopy  with  pulmonary 
biopsy  was  remarkable  for  grossly  hemorrhagic  alveoli, 
normal  cytologic  smears,  and  cultures  negative  for 
pathogens.  She  responded  well  to  this  regimen  with  a 
near  return  to  normal  mitral  valve  function,  improved  sys- 
tolic function — ejection  fraction,  0.30  (30%) — and  pro- 
nounced symptomatic  improvement. 

Discussion 

In  this  patient  with  Wegener’s  granulomatosis  present- 
ing as  dilated  cardiomyopathy,  an  endomyocardial  biopsy 


was  not  done  because  of  the  low  clinical  yield  of  cardiac 
biopsies  for  diagnosing  the  cause  of  dilated  cardiomyopa- 
thy.1 Although  histologic  proof  of  myocardial  involve- 
ment is  lacking  in  this  patient,  the  onset  of  congestive 
heart  failure  and  renal  involvement  are  temporally  related. 
Moreover,  global  systolic  function,  as  measured  by  echo- 
cardiography, appeared  to  decrease  in  conjunction  with 
declining  renal  and  pulmonary  function  after  initial  in- 
adequate treatment  of  Wegener’s  granulomatosis.  In 
addition  to  worsening  global  systolic  function,  mitral  re- 
gurgitation developed  in  our  patient,  a finding  not  seen  on 
two  previous  echocardiograms,  which  may  be  consistent 
with  Wegener's  granulomatosis-induced  valvulitis  or  an- 
nular dilatation  due  to  her  dilated  cardiomyopathy.2'6  It  is 
interesting  to  note  that  after  more  intensive  therapy  for 
Wegener’s  granulomatosis  had  been  initiated,  her  systolic 
function  improved  and  the  mitral  regurgitation  nearly  dis- 
appeared. This  dramatic  improvement  of  mitral  valve 
function  may  be  a result  of  treatment  of  the  underlying 
Wegener's  granulomatosis,  as  has  been  previously  re- 
ported,3 or  of  improved  left  ventricular  function. 

Since  its  initial  description  in  193 17  and  later  confir- 
mation in  1936,8  Wegener’s  granulomatosis  has  been 
characterized  histologically  by  necrotizing  granuloma- 
tous vasculitis  of  the  upper  and  lower  respiratory  tracts 
and  the  kidneys.  Although  the  cause  is  unknown,  the  dis- 
ease is  generally  considered  a hypersensitivity  disorder.  It 
occurs  most  commonly  in  the  fourth  and  fifth  decades  of 
life,  with  equal  frequency  among  men  and  women. 
Wegener’s  granulomatosis  usually  develops  over  a 4-  to 
12-month  period,  with  90%  of  the  patients  presenting  ini- 
tially with  upper  or  lower  respiratory  tract  symptoms.911 
Although  limited  pulmonary  forms  of  Wegener’s  granu- 
lomatosis have  been  described,  renal  involvement  later  in 
the  disease  process  is  nearly  uniform.12  The  diagnosis  of 
Wegener’s  granulomatosis  in  the  past  was  made  histo- 
pathologically,  but  the  recent  detection  of  characteristic 
circulating  autoantibodies  to  neutrophil  cytoplasmic  an- 
tigens now  permits  earlier  diagnosis  and  treatment. 13,14 
Without  treatment,  the  condition  is  usually  fatal  within  a 
year  of  diagnosis.  Despite  the  treatment-related  morbid- 
ity, current  therapy  consisting  of  the  use  of  glucocorti- 
coids and  cyclophosphamide  allows  complete  remission 
in  75%  of  patients.11 

In  Wegener’s  initial  paper  describing  the  disease,  he 
noted  the  possible  involvement  of  the  heart  in  the  disease 
process.8  Although  subsequent  autopsy  studies  have 
shown  the  heart  to  be  involved  frequently  in  Wegener’s 
granulomatosis,  clinical  studies  report  the  incidence  of 
cardiac  involvement  as  8%  to  12%. 10"15  The  most  com- 
mon cardiac  histopathologic  findings  reported  are  peri- 
carditis and  coronary  arteritis  in  50%  of  the  patients, 
followed  by  focal  myocarditis  (25%),  valvulitis  or  endo- 
carditis (21%),  conduction  system  defects  (17%),  and 
myocardial  infarction  (1 1%).15 

In  a 1980  histopathologic  review  of  27  case  reports 
of  cardiac  involvement  of  Wegener’s  granulomatosis,  7 of 
the  cases  (26%)  had  evidence  of  focal  myocarditis  at  au- 
topsy.15 Several  reports  exist  where  focal  myocarditis  led 
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to  a clinical  diagnosis  of  dilated  cardiomyopathy.  Of  these 
rare  reports,  dilated  cardiomyopathy  was  not  found  until 
after  treatment  with  cyclophosphamide  had  been  initi- 
ated.410 In  patients  with  bone  marrow  transplantation 
where  much  higher  doses  of  cyclophosphamide  are  used, 
dilated  cardiomyopathy  may  result  from  cyclophos- 
phamide toxicity.1617  To  our  knowledge,  this  is  the  first 
case  of  Wegener’s  granulomatosis  described  in  which  the 
patient  originally  had  dilated  cardiomyopathy. 

Unfortunately  for  our  patient,  even  though  the 
Wegener's  granulomatosis  was  diagnosed,  she  was  not 
adequately  treated  with  corticosteroids  and  cyclophos- 
phamide. Thus,  over  the  month  following  diagnosis,  her 
cardiac  function  declined  further,  manifested  by  a wors- 
ening ejection  fraction  and  mitral  regurgitation,  extensive 
pulmonary  involvement,  and  the  need  for  lifelong  hemo- 
dialysis. This  case  shows  that  although  the  clinical  mani- 
festation of  cardiac  disease  in  Wegener’s  granulomatosis 
is  not  usually  encountered,  it  should  be  considered  in 
the  differential  diagnosis  of  dilated  cardiomyopathy  in  a 
patient  with  newly  occurring  pulmonary,  renal,  or  other 
multisystem  disorders.18 
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The  prevention  of  opportunistic  infections  has  become 
one  of  the  most  important  components  in  the  care  of 
patients  infected  with  the  human  immunodeficiency  virus 
(HIV).  The  progression  of  HIV  infection  to  advanced  cel- 
lular immune  incompetence  predictably  increases  the  risk 
of  specific  opportunistic  infections.  As  host  defenses 
wane,  the  likelihood  of  infections  rises,  first  with  more 
virulent  pathogens  such  as  Streptococcus  pneumoniae 
and  Mycobacterium  tuberculosis , then  with  the  true 
opportunists  such  as  Pneumocystis  carinii  and  cy- 
tomegalovirus (CMV).  The  probability  of  an  infection  oc- 
curring depends  on  the  interplay  of  host  immunity, 
pathogen  prevalence  and  virulence,  and  the  use  of 
prophylaxis.  The  efficacy  of  prophylaxis  for  P carinii 
pneumonia  was  demonstrated  early  in  the  acquired  im- 
munodeficiency syndrome  (AIDS)  epidemic,  and  it  has 
since  been  found  to  improve  survival  and  slow  the 
progression  of  HIV  disease.1''  This  success  of  P carinii 
pneumonia  prevention  has  encouraged  research  on  pro- 
phylaxis against  other  opportunistic  infections.  The 
introduction  of  new  preventive  therapies  to  the  standard 
care  of  patients  with  HIV  depends  on  their  efficacy,  toler- 
ability, convenience,  cost,  and  effects  on  quality  of  life. 
Detailed  recommendations  for  preventing  opportunistic 
infections  were  recently  published  by  the  United  States 
Public  Health  Service  (USPHS)  and  the  Infectious  Dis- 
eases Society  of  America  (IDSA).4  In  this  review,  we  will 
consider  current  strategies  for  the  prevention  of  oppor- 
tunistic infections  in  adult  patients  with  HIV  infection. 
Preventing  opportunistic  infections  in  children  with  HIV 
infection  is  considered  elsewhere.4 

Pneumocystis  carinii  Pneumonia 

Pneumocystis  carinii  pneumonia  is  the  most  common 
serious  opportunistic  infection  among  patients  with  AIDS 
in  the  United  States.  This  pneumonia  will  develop  eventu- 
ally in  at  least  75%  of  HIV-infected  patients  in  the  absence 
of  prophylaxis.  The  risk  of  infection  increases  with  de- 


creasing CD4  counts.  The  Multicenter  AIDS  Cohort  study 
found  that  HIV-infected  patients  with  CD4  counts  of  201 
to  350  X 106  per  liter  (201  to  350  per  mm')  had  a 4.0% 
incidence  of  P carinii  pneumonia  within  a year,  whereas 
the  incidence  was  44.4%  among  those  with  CD4  counts  of 
less  than  100  X 106  per  liter.56  Patients  with  a history  of  P 
carinii  pneumonia  have  a recurrence  rate  of  70%  within  a 
year  in  the  absence  of  prophylaxis.7  Because  P carinii 
pneumonia  is  so  common  and  because  the  mortality  rate  is 
15%  to  20%  per  episode,8  prophylaxis  is  imperative  for 
patients  at  risk  for  the  disease.  The  USPHS-IDSA  guide- 
lines recommend  prophylaxis  for  patients  with  a history  of 
P carinii  pneumonia;  those  with  CD4  counts  of  less  than 
200  X 10°  per  liter;  and  patients  with  unexplained  temper- 
atures of  greater  than  37.8°C  (100°F)  for  more  than  two 
weeks  or  oropharyngeal  candidiasis,  which  have  been 
associated  with  an  increased  risk  of  P carinii  pneumonia 
irrespective  of  the  CD4  count.9  Three  prophylactic  regi- 
mens are  currently  widely  used:  the  combination  drug  of 
trimethoprim  and  sulfamethoxazole,  dapsone,  and  aero- 
solized pentamidine  isethionate. 

Trimethoprim  and  Sulfamethoxazole 

The  combination  of  trimethoprim  and  sulfamethoxa- 
zole is  more  than  95%  effective  in  preventing  P carinii 
pneumonia  when  patients  adhere  to  therapy.10  Several 
comparative  trials  have  shown  the  use  of  trimethoprim- 
sulfamethoxazole  to  be  superior  to  that  of  aerosolized 
pentamidine  for  primary  and  secondary  prophylaxis.  In  a 
randomized  primary  prophylaxis  trial  with  an  average 
follow-up  of  8.8  months,  none  of  142  patients  assigned  to 
receive  trimethoprim-sulfamethoxazole  (either  1 single- 
strength or  1 double-strength  tablet  daily)  had  P carinii 
pneumonia  develop  compared  with  6 of  7 1 (8.4%) 
patients  assigned  to  receive  aerosolized  pentamidine 
isethionate  (300  mg  monthly).11  In  a randomized  trial  of 
secondary  prophylaxis,  the  recurrence  rate  for  P carinii 
pneumonia  was  3.5%  per  year  in  patients  receiving 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 

CMV  = cytomegalovirus 

HIV  = human  immunodeficiency  virus 

IDSA  = Infectious  Diseases  Society  of  America 

Ig  = immunoglobulin 

USPHS  = United  States  Public  Health  Service 


trimethoprim-sulfamethoxazole,  one  double-strength  tab- 
let daily,  compared  with  18.5%  in  patients  receiving 
aerosolized  pentamidine,  300  mg  monthly.12 

Trimethoprim-sulfamethoxazole  also  appears  to  be 
more  effective  than  dapsone  for  primary  prophylaxis.  The 
AIDS  Clinical  Trials  Group  study  081  observed  842 
patients  an  average  of  39  months  after  randomization  to 
receive  either  trimethoprim-sulfamethoxazole,  one  dou- 
ble-strength tablet  twice  a day;  dapsone,  50  mg  twice  a 
day;  or  aerosolized  pentamidine,  300  mg  monthly.11'  In 
an  intention-to-treat  analysis,  the  number  of  episodes  of 
P carinii  pneumonia  was  about  equal  in  each  of  the  three 
groups.  An  analysis  of  assigned  treatments  at  the  time  of 
P carinii  pneumonia  diagnosis,  however,  revealed  that  the 
use  of  trimethoprim-sulfamethoxazole  was  the  most  ef- 
fective treatment.  In  those  patients  continuing  their  as- 
signed regimen.  P carinii  pneumonia  occurred  at  a rate 
of  1.2  episodes  per  person-year  among  patients  taking 
trimethoprim-sulfamethoxazole,  2.6  episodes  per  person- 
year  for  patients  taking  dapsone.  and  5.7  episodes  per 
person-year  for  patients  taking  aerosolized  pentamidine. 
In  a study  of  intermittent  therapy,  the  cumulative  two-year 
incidence  of  P carinii  pneumonia  was  1 1%  among 
patients  assigned  to  receive  dapsone,  100  mg,  plus 
pyrimethamine,  50  mg,  twice  a week  compared  with 
0%  among  patients  assigned  to  take  trimethoprim- 
sulfamethoxazole,  one  double-strength  tablet  twice  per 
day  three  times  a week.13 

Side  effects  are  common  among  patients  taking 
trimethoprim-sulfamethoxazole  and  are  often  severe 
enough  to  require  discontinuation  of  the  drug.  The  most 
common  of  these  are  fever,  rash,  leukopenia,  and  nausea. 
In  the  AIDS  Clinical  Trials  Group  study  081, 51%  of  the 
patients  receiving  trimethoprim-sulfamethoxazole  dis- 
continued their  treatment  because  of  adverse  effects.1"  The 
dose  used  in  the  study  was  two  to  four  times  the  doses 
used  in  current  practice,  however,  and  adverse  reactions 
to  trimethoprim-sulfamethoxazole  appear  to  be  dose- 
dependent."  Oral  desensitization  to  trimethoprim- 
sulfamethoxazole  in  patients  with  previous  adverse 
reactions  has  been  advocated  by  some  clinicians.1415  The 
major  toxic  effects  of  trimethoprim-sulfamethoxazole 
are  not  mediated  by  immunoglobulin  (Ig)  E.  however; 
thus,  successful  desensitization  may  merely  reflect  suc- 
cessful rechallenge  with  the  agent  because  rechallenge 
at  standard  doses  is  tolerated  by  about  half  of  patients 
with  a history  of  mild  drug  reactions.16  Comparative  tri- 
als of  rechallenge  at  full  prophylactic  dosages  versus 
gradual  dose  escalation  are  needed  to  clarify  this  issue. 

Trimethoprim-sulfamethoxazole  is  the  preferred  drug 
for  P carinii  prophylaxis.  In  addition  to  being  the  most 


effective  agent,  it  appears  to  also  protect  against  other 
opportunistic  infections  such  as  toxoplasmosis  and  infec- 
tions with  pyogenic  bacteria.1217  The  recommended  dose 
is  one  double-strength  tablet  a day.  Other  regimens  that 
appear  to  be  effective  include  one  single-strength  tablet  a 
day  or  one  double-strength  tablet  three  times  a week. 

Dapsone 

Dapsone  is  now  the  second-line  agent  for  P carinii 
pneumonia  prophylaxis,  with  efficacy  equal  to  or  greater 
than  aerosolized  pentamidine.1018  As  with  trimethoprim- 
sulfamethoxazole,  side  effects  are  common,  with  about 
42%  of  patients  discontinuing  dapsone  because  of  adverse 
drug  reactions.10  These  include  rash,  nausea,  methemo- 
globinemia, and  dose-related  anemia.  Severe  hemolytic 
anemia  may  develop  in  patients  with  glucose-6-phosphate 
dehydrogenase  deficiency,  a condition  that  affects  1 1%  of 
African  Americans.10  Patients  of  African-American  and 
Mediterranean  descent  should  have  their  glucose-6-phos- 
phate  dehydrogenase  level  checked  before  dapsone  therapy 
is  initiated.  About  70%  of  patients  who  are  intolerant  to 
trimethoprim-sulfamethoxazole  will  tolerate  dapsone.2" 

The  minimal  effective  dose  of  dapsone  for  prophy- 
laxis is  not  known.  The  USPHS-IDSA  guidelines  recom- 
mend using  dapsone,  100  mg  a day,  the  best- studied 
dose.4  The  use  of  dapsone,  100  mg  per  week,  in  com- 
bination with  pyrimethamine  was  less  effective  than 
trimethoprim-sulfamethoxazole  in  preventing  P carinii 
pneumonia,13  and  50  mg  a day  was  shown  to  be  inferior  to 
100  mg  a day.1"18  As  with  trimethoprim-sulfamethoxazole, 
patients  who  are  intolerant  of  higher  doses  of  dapsone 
may  tolerate  lower  doses. 

Aerosolized  Pentamidine  Isethionate 

Aerosolized  pentamidine  is  the  best  alternative  for 
patients  intolertmt  of  both  trimethoprim-sulfamethoxa- 
zole and  dapsone.  The  recommended  regimen  is  300  mg 
given  monthly  by  the  Respirgard  II  jet  nebulizer.  Because 
inhalation  results  in  minimal  systemic  absorption, 
aerosolized  pentamidine  is  well  tolerated,  with  only  3% 
of  patients  discontinuing  treatment  because  of  adverse  re- 
actions." The  most  common  adverse  reaction  is  cough 
and  bronchospasm,  especially  in  patients  with  a history  of 
asthma.  For  such  patients,  pretreatment  with  an  inhaled 
bronchodilator  can  improve  tolerability. 

In  addition  to  lower  prophylactic  efficacy,  there  are 
several  other  drawbacks  to  the  use  of  aerosolized  pen- 
tamidine. It  has  been  associated  with  atypical  pre- 
sentations of  P carinii  infection,  including  upper  lobe 
infiltrates  and  extrapul monary  disease,2122  as  well  as  pneu- 
mothorax.23,24 Because  of  the  potential  for  facilitating 
tuberculosis  transmission,  the  Centers  for  Disease  Con- 
trol and  Prevention  recommends  that  aerosolized  pen- 
tamidine be  administered  in  areas  with  negative  pressure 
ventilation  and  that  patients  be  assessed  for  symptoms 
of  tuberculosis  at  each  visit.25  Finally,  the  cost  of  pen- 
tamidine is  $1,200  per  year,  not  including  the  cost  of 
administration,  whereas  trimethoprim-sulfamethoxa- 
zole and  dapsone  cost  less  than  $50  per  year.26 
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Other  Regimens 

Administering  pentamidine  intravenously,  4 mg  per 
kg  a month,  was  found  to  be  effective  in  preventing  P 
carinii  pneumonia  in  a case  series  of  52  patients.27  There 
was  one  case  of  pneumocystosis  in  587  patient-months  of 
prophylaxis.  Likewise,  in  a case  series  of  96  patients  re- 
ceiving intramuscular  pentamidine  (4  mg  per  kg  up  to  300 
mg  a month),  there  were  only  3 cases  of  P carinii  pneu- 
monia in  776  months  of  patient  follow-up.28  In  both  stud- 
ies, however,  patients  had  adverse  reactions  commonly 
associated  with  the  use  of  parenteral  pentamidine,  includ- 
ing hypotension  and  hypoglycemia.  Given  the  substantial 
adverse  reactions  and  lack  of  controlled  trials,  the  use  of 
parenteral  pentamidine  is  not  currently  recommended  for 
P carinii  prophylaxis. 

Atovaquone,  clindamycin  and  primaquine  phosphate 
in  combination,  trimethoprim  and  dapsone  in  combina- 
tion, and  pyrimethamine  and  sulfadiazine  in  combination 
have  been  used  as  prophylactic  regimens  but  are  not  rec- 
ommended for  routine  use  until  further  data  are  available. 
The  suspension  of  atovaquone  has  substantially  better 
bioavailability  than  the  previously  available  tablet  formu- 
lation and  is  being  studied  for  use  as  a prophylactic  agent. 

Toxoplasmosis 

Toxoplasmic  encephalitis  in  patients  with  AIDS  is 
usually  a result  of  the  reactivation  of  latent  infection. 
Thus,  patients  who  are  seronegative  for  anU-Toxoplasma 
IgG  are  at  low  risk  for  disease.29  In  the  United  States,  anti- 
Toxoplasma  seropositivity  ranges  from  10%  to  40%,  and 
encephalitis  will  eventually  develop  in  a third  of  IgG- 
positive  HIV-infected  patients.30  Prophylaxis  is  therefore 
targeted  at  patients  who  are  seropositive  for  anti-7bxo- 
plasma  IgG  and  are  sufficiently  immunosuppressed  for 
toxoplasmic  encephalitis  to  develop,  usually  when  the 
CD4  counts  are  less  than  100  X 10°  per  liter. 

Trimethoprim-sulfamethoxazole  appears  to  be  the 
most  effective  drug  in  preventing  the  reactivation  of  toxo- 
plasmosis. In  a retrospective  study  of  patients  on  P carinii 
pneumonia  prophylaxis,  toxoplasmosis  did  not  develop 
in  any  of  the  60  patients  taking  trimethoprim-sulfameth- 
oxazole ( 1 double-strength  tablet  twice  a day,  2 days  per 
week)  compared  with  12  of  95  (13%)  taking  pentamidine 
(P  = .014  ).31  Toxoplasmosis  developed  in  33%  of  patients 
on  pentamidine  therapy  who  were  seropositive  for  Toxo- 
plasma gondii.  Similarly,  in  a prospective  study  of  P 
carinii  pneumonia  prophylaxis  comparing  the  use  of 
trimethoprim-sulfamethoxazole  with  that  of  pentamidine, 
only  1 of  10  cases  of  toxoplasmosis  occurred  in  patients 
receiving  trimethoprim-sulfamethoxazole.12  In  a European 
trial  of  antiretroviral  therapy  in  which  73%  of  patients 
were  seropositive  for  T gondii , toxoplasmic  encephalitis 
developed  in  only  1 of  80  (1.3%)  patients  taking  trimetho- 
prim-sulfamethoxazole, compared  with  30  of  228  ( 1 3.2%) 
taking  aerosolized  pentamidine  (P  = .002 ).32 

Dapsone  with  pyrimethamine  also  appears  to  be  effec- 
tive in  preventing  toxoplasmosis.  In  a randomized  study 
of  trimethoprim-sulfamethoxazole  (2  double-strength  tab- 
lets 3 times  a week)  compared  with  dapsone  (100  mg  a 


week)  plus  pyrimethamine  (25  mg  a week),  toxoplasmosis 
occurred  in  2 of  81  (2.5%)  patients  on  trimethoprim- 
sulfamethoxazole  therapy  compared  with  3 of  85  (3.5%) 
patients  on  a regimen  of  dapsone  and  pyrimethamine.33  In 
another  prophylaxis  trial  in  an  area  highly  endemic  for 
toxoplasmosis,  the  disease  developed  in  5 of  173  (2.9%) 
patients  receiving  dapsone  (50  mg  a day)  and  pyrimeth- 
amine (50  mg  a week)  compared  with  28  of  176  (15.9%) 
patients  receiving  aerosolized  pentamidine.34 

Of  other  agents  studied  for  prophylaxis,  pyrimeth- 
amine alone  was  ineffective,35-36  and  its  use  was  associated 
with  increased  mortality  in  one  study.37  Clindamycin  pro- 
phylaxis produced  unacceptably  high  rates  of  diarrhea 
and  rash.38  Other  regimens  requiring  further  study  include 
atovaquone,  dapsone  as  a single  agent,  azithromycin,  and 
clarithromycin.  Patients  who  have  had  active  toxoplasmic 
encephalitis  require  lifelong  suppression.30 

The  USPHS-IDSA  guidelines  recommend  that  pa- 
tients with  anti -Toxoplasma  IgG  antibodies  and  CD4 
counts  of  less  than  100  X 10°  per  liter  receive  trimetho- 
prim-sulfamethoxazole, one  double-strength  tablet  daily.4 
Patients  who  cannot  tolerate  this  regimen  should  receive 
dapsone,  50  mg  a day,  and  pyrimethamine,  50  mg  a week, 
with  leucovorin  calcium,  25  mg  a week,  to  decrease 
hematologic  toxicity.  It  is  not  known  whether  lower 
doses  of  leucovorin  would  be  as  effective  in  preventing 
pyrimethamine  toxicity.  Patients  seronegative  for  anti- 
Toxoplasma  IgG  antibodies  should  avoid  eating  under- 
cooked meat  and  should  take  precautions  when  handling 
cat  feces  to  prevent  infection  with  T gondii. 

Mycobacterium  tuberculosis  Infection 

Persons  infected  with  HIV  are  at  increased  risk  for  ac- 
tive tuberculosis  developing.  These  patients  have  a 2%  to 
10%  yearly  risk  of  the  reactivation  of  latent  infection.39  Pa- 
tients infected  with  HIV  are  also  at  increased  risk  for  ac- 
tive disease  as  a result  of  primary  infection.40  Prophylaxis 
with  isoniazid  has  been  shown  to  decrease  the  incidence  of 
active  tuberculosis  and  improve  survival  in  HIV-infected 
patients  in  areas  endemic  for  tuberculosis.41  In  a random- 
ized trial  in  Haiti,  patients  assigned  to  receive  isoniazid, 
300  mg  a day,  and  pyridoxine,  50  mg  a day,  for  1 2 months 
had  an  80%  reduction  in  the  incidence  of  tuberculosis  and 
increased  survival  compared  with  controls  assigned  to 
receive  vitamin  B6  only.41  Taking  isoniazid  daily  for  six 
months  resulted  in  a 60%  decrease  in  the  prevalence  of  ac- 
tive tuberculosis  in  a similar  study  in  Zambia.42 

Isoniazid  prophylaxis  is  recommended  for  any  HIV- 
infected  person  who  meets  one  of  the  following  criteria:  a 
positive  purified-protein  derivative  skin  test  (>5  mm  of  in- 
duration), a history  of  a positive  skin  test  without  previous 
prophylaxis,  or  recent  close  contact  with  a person  with 
active  tuberculosis.  The  USPHS-IDSA  guidelines  recom- 
mend the  use  of  isoniazid,  300  mg  a day,  for  1 2 months, 
supplemented  with  pyridoxine,  50  mg  a day.4-43  Alterna- 
tively, isoniazid  can  be  given  as  observed  therapy  twice  a 
week  (15  mg  per  kg  up  to  900  mg).  Six  months  of  therapy 
may  suffice,  but  further  studies  are  needed.  For  patients 
intolerant  to  isoniazid,  taking  rifampin,  600  mg  a day  for  3 
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to  12  months,  is  effective."  Rifabutin  is  being  studied  as  an 
alternative  to  isoniazid  for  tuberculosis  prophylaxis. 

Persons  with  HIV  infection  and  cutaneous  anergy  may 
be  at  increased  risk  of  tuberculosis  developing.45,46  The 
value  of  routine  anergy  testing  is  unclear,  however,  be- 
cause of  the  inconsistency  of  anergy  testing  over  time  and 
the  lack  of  association  of  anergy  with  the  risk  of  tubercu- 
losis in  some  studies.  Currently  the  USPHS-IDSA  guide- 
lines call  for  an  individualized  use  of  anergy  testing.4  The 
efficacy  of  isoniazid  chemoprophylaxis  in  anergic  HIV- 
infected  patients  has  not  been  established. 

Mycobacterium  avium  Complex 

Without  prophylaxis,  a large  proportion  of  HIV-infected 
patients  may  have  disseminated  Mycobacterium  avium 
complex,  usually  in  late-stage  disease  after  the  CD4  count 
has  fallen  below  50  X 10"  per  liter.47  Disseminated  M avium 
complex  is  associated  with  fever,  weight  loss,  decreased 
quality  of  life,  and  increased  mortality.48,49  Treatment  of  the 
disease  usually  requires  lifelong  combination  therapy. 

The  combined  data  from  two  identical  double-blind 
studies  comparing  the  use  of  rifabutin,  300  mg  a day,  with 
that  of  placebo  in  patients  with  AIDS  and  a CD4  count  of 
less  than  200  X 10”  per  liter  showed  that  bacteremia  de- 
veloped in  48  of  566  (8%)  patients  assigned  to  receive  ri- 
fabutin and  102  of  580  ( 18%)  patients  assigned  to  receive 
placebo  during  a mean  follow-up  of  205  days.5"  Persons 
assigned  to  receive  rifabutin  had  a delayed  onset  of  fa- 
tigue and  fever,  as  well  as  a decreased  incidence  of  hospi- 
talization. a decline  in  the  hemoglobin  level,  and  a decline 
in  the  Karnofsky  score.  Fewer  deaths  occurred  in  patients 
taking  rifabutin — 33  of  566  (5.8%)  compared  with  47  of 
580  (8.1%);  the  difference  was  not  statistically  signifi- 
cant. however.  Recent  long-term  follow-up  data  suggest 
that  the  use  of  rifabutin  prolongs  survival.51  Therapy  was 
discontinued  because  of  adverse  events  in  1 6%  of  patients 
receiving  rifabutin  and  8%  of  placebo  recipients.  Rash, 
gastrointestinal  distress,  and  neutropenia  were  the  most 
commonly  noted. 

Uveitis  has  occurred  with  the  administration  of  ri- 
fabutin at  higher  doses,  and  it  has  been  reported  in  several 
patients  receiving  rifabutin  for  prophylaxis  at  the  rec- 
ommended dose  of  300  mg  a day.52  Most  patients  with 
rifabutin-associated  uveitis  were  also  receiving  flucona- 
zole. which  is  known  to  increase  rifabutin  concentra- 
tions.55 Rifabutin  induces  hepatic  microsomal  enzymes, 
which  can  affect  the  metabolism  of  many  drugs  including 
oral  contraceptives,  warfarin  sodium,  phenytoin  (Dilan- 
tin), methadone,  zidovudine,  and  saquinavir  mesylate. 
Mycobacterium  avium  complex  organisms  from  patients 
taking  rifabutin  in  whom  bacteremia  develops  do  not 
show  notable  resistance  to  rifabutin. 

Clarithromycin  has  also  been  studied  as  a prophylac- 
tic agent  for  M avium  complex  infection.  In  a multicenter 
trial  comparing  the  use  of  clarithromycin,  500  mg  twice  a 
day,  with  that  of  placebo,  treated  patients  had  a 68%  de- 
crease in  the  incidence  of  bacteremia  (P  < .001)  and  a 
30%  decrease  in  mortality  (P  = .016  ).54  In  this  trial,  how- 
ever, 58%  of  the  breakthrough  organisms  were  resistant  to 


clarithromycin,  the  most  important  drug  in  the  treatment 
of  disseminated  M avium  complex. 

The  initial  results  of  two  recently  reported  trials  find 
both  clarithromycin  and  azithromycin  more  effective  than 
rifabutin  for  M avium  prophylaxis.55,56  Both  these  studies 
also  found  the  combination  of  rifabutin  with  either  clar- 
ithromycin or  azithromycin  to  be  more  efficacious  than 
monotherapy  with  any  agent.  In  addition,  the  rates  of 
macrolide  resistance  in  breakthrough  organisms  was  con- 
siderably lower  than  previously  reported.  Because  the  use 
of  rifabutin  is  not  recommended  for  patients  taking  pro- 
tease inhibitors,  macrolides  may  become  the  preferred 
agents  for  M avium  prophylaxis. 

The  USPHS-IDSA  guidelines  recommend  that  pro- 
phylaxis with  rifabutin,  300  mg  a day,  be  considered  in 
patients  with  CD4  counts  of  less  than  75  X 10"  per  liter.4 
Clarithromycin,  500  mg  twice  a day,  or  azithromycin  di- 
hydrate, 1 ,200  mg  weekly,  are  effective  alternatives  and 
are  recommended  for  patients  taking  protease  inhibitors. 
All  patients  should  be  assessed  before  prophylaxis  is  in- 
stituted to  ensure  they  do  not  have  active  tuberculosis,  and 
a blood  culture  should  be  done  to  rule  out  the  presence  of 
disseminated  M avium  complex. 

Fungal  Prophylaxis 

The  occurrence  of  fungal  infections  increases  dramat- 
ically as  CD4  counts  decline.  The  most  serious  of  these, 
cryptococcal  meningitis,  affects  8%  to  15%  of  patients 
with  AIDS,  usually  when  the  CD4  count  is  less  than  50  X 
10"  per  liter.57  Mucocutaneous  candidiasis  occurs  in  more 
than  90%  of  patients,  with  Candida  species  esophagitis 
affecting  more  than  15%  of  patients.57  Endemic  mycoses, 
such  as  histoplasmosis  and  coccidioidomycosis,  affect 
15%  to  25%  of  patients  from  endemic  areas.57,58  Although 
the  incidence  of  cryptococcal  disease  is  relatively  low,  the 
morbidity  and  mortality  associated  with  cryptococcosis 
make  it  a possible  target  for  prophylaxis. 

Fluconazole  was  effective  in  preventing  serious  fungal 
infections  in  one  controlled  clinical  trial  (AIDS  Clinical 
Trials  Group  study  981).  In  this  trial,  428  patients  with 
CD4  counts  of  less  than  200  X 10"  per  liter  were  randomly 
assigned  to  receive  fluconazole  (200  mg  a day)  or  clotri- 
mazole troches  ( 10  mg  5 times  a day).59  Invasive  fungal  in- 
fections occurred  in  9 of  217  patients  (4%)  assigned  to 
receive  fluconazole,  compared  with  23  of  2 1 1 patients 
(11%)  assigned  to  receive  clotrimazole  (P  = .02).  The  pro- 
portion of  patients  with  cryptococcosis  was  1 % in  the  flu- 
conazole-treated group  and  7%  in  the  clotrimazole-treated 
group  (P  - .004).  Similarly,  Candida  species  esophagitis 
occurred  in  1%  and  8%  of  patients  in  the  two  groups,  re- 
spectively (P  = .004).  The  benefit  was  most  pronounced 
among  patients  with  CD4  counts  of  less  than  50  X 10"  per 
liter.  There  was  no  difference  in  mortality  between  the  two 
groups.  An  earlier  study  of  patients  given  fluconazole  at  a 
dose  of  100  mg  a day  found  a protective  effect  against 
cryptococcal  disease  compared  with  historical  controls.60 

The  most  important  drawbacks  to  routine  antifungal 
prophylaxis  are  cost,  drug  interactions,  and  the  potential 
for  promoting  infection  with  fluconazole-resistant  Can- 
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TABLE  1 —Prevention  of  Opportunistic  Infections— Antimicrobial  Prophylaxis 

Pathogen 

indications  lor  Prophylaxis 

Regimens 

Pneumocystis  carinii  pneumonia. . . 

Previous  P carinii  pneumonia; 
CD4  <200  x 1 06/liter; 
unexplained  fevers  >2  wk; 
oropharyngeal  candidiasis 

Preferred  regimen:  TMP-SMX,  1 double-strength  (DS)  tablet/day 
Alternatives: 

• TMP-SMX,  1 single-strength  (SS)  tablet/day  or  1 DS  3x/wk 

• Dapsone,  1 00  mg/day 

• Dapsone,  50  mg/day,  + pyrimethamine,  50  mg/wk,  + leucovorin,  25  mg/wk 

• Dapsone,  200  mg/wk,  + pyrimethamine,  75  mg/wk,  + leucovorin,  25  mg/wk 

• Aerosolized  pentamidine,  300  mg/mo 

Toxoplasmosis 

CD4  <100  x 106/liter  and 
anti  -Toxoplasma  IgC  antibody 

Preferred  regimen:  TMP-SMX,  1 DS/day 
Alternatives: 

• TMP-SMX,  1 SS/day,  or  1 DS  3x/wk 

• Dapsone,  50  mg/day,  + pyrimethamine,  50  mg/wk,  + leucovorin,  25  mg/wk 

Mycobacterium  tuberculosis 

PPD  positive  (>  5 mm  induration); 
previous  positive  PPD  untreated; 
high-risk  exposure 

Preferred  reqimen:  isoniazid,  300  mq/day,  + pyridoxine,  50  mq/day  for  1 2 mo 
Alternatives: 

• Isoniazid,  1 5 mg/kg  (up  to  900  mg)  2x/wk,  + pyridoxine,  50  mg  2x/wk,  di- 
rectly observed  therapy,  for  1 2 mo 

• Rifampin,  600  mg/day  for  3-12  mo 

Mycobacterium  avium  complex  . . . 

CD4  <75  X 106/liter 

Rifabutin,  300  mg/day 
Clarithromycin,  500  mg  2x/day 
Azithromycin,  1,200  mg/wk 

Serious  fungal  infections 

Consider  in  patients  with  CD4 
<50  x 1 06/liter 

Preferred  regimen:  fluconazole,  200  mg/day 

Cytomegalovirus  (CMV) 

Consider  in  patients  with  CD4 
<50  x 106/liter,  anti-CMV 
IgC,  and  positive  blood  PCR 

Preferred  regimen:  ganciclovir,  1,000  mg  orally  3x/day 

Bacterial  infections 

All  patients 

23-valent  pneumococcal  polysaccharide  vaccine,  0.5  ml  intramuscularly 

IgC  = immunoglobulin  C,  PCR  = polymerase  chain  reaction,  PPD  = purified-protein  derivative,  TMP-SMX 

trimethoprim-sulfamethoxazole 

dida  species.  Such  infection  appears  to  be  associated  with 
a prolonged  or  early  use  of  fluconazole.61  and  patients 
with  fluconazole-resistant  mycoses  may  require  long- 
term therapy  with  intravenous  amphotericin  B.  The  cost 
to  prevent  a single  case  of  invasive  mycosis  if  all  HIV- 
infected  patients  with  CD4  counts  of  less  than  200  X 1 06 
per  liter  were  given  fluconazole,  200  mg  a day,  has  been 
estimated  to  be  $100,000. 59  Although  fluconazole  is  gen- 
erally well  tolerated,  about  15%  of  patients  will  have  as- 
sociated abdominal  pain  or  nausea.59 

Antifungal  prophylaxis  may  be  considered  for  patients 
at  greatest  risk  for  cryptococcal  meningitis  (CD4  count 
<50  X 106  per  liter).  Other  considerations  in  prescribing 
antifungal  prophylaxis  include  possible  drug  interactions, 
the  complexity  of  medication  regimens,  and  compliance. 
Long-term  fluconazole  therapy  is  indicated  for  patients 
with  recurrent  candidal  esophagitis  or  with  a history  of 
treated  cryptococcal  meningitis.  To  date  there  is  insuffi- 
cient evidence  to  support  the  use  of  primary  prophylaxis 
for  histoplasmosis  or  coccidioidomycosis  for  patients 
from  endemic  areas.  Studies  are  under  way  to  determine 
the  efficacy  of  intermittent  high-dose  fluconazole  prophy- 
laxis (such  as  1,200  mg  a week). 

Cytomegalovirus  Infection 

As  much  as  90%  of  AIDS  patients  at  autopsy  have 
evidence  of  active  CMV  infection,62  and  sight-  or  life- 
threatening  infections  may  develop  in  as  much  as  40%  of 
patients  as  they  become  immunosuppressed  and  CD4 
counts  fall  below  100  X 106  per  liter.63-64  Given  the  sight- 
threatening  morbidity  associated  with  CMV,  the  toxicity 
and  expense  of  parenteral  treatment,  and  the  inability  to 
maintain  effective  permanent  remission  in  most  patients, 
CMV  disease  is  an  appropriate  target  for  prophylaxis. 


Acyclovir  is  ineffective  in  preventing  CMV  disease  in 
HIV-infected  patients.65  Preliminary  analysis  of  a random- 
ized trial  of  oral  ganciclovir  (1,000  mg  3 times  a day) 
showed  a 50%  reduction  in  the  incidence  of  CMV  disease 
in  the  treated  group.66  Oral  ganciclovir  prophylaxis  does 
not  appear  to  affect  ganciclovir  susceptibility  of  the  viral 
organisms  that  cause  breakthrough  disease.67  A second 
trial  of  oral  ganciclovir  prophylaxis  for  CMV  disease  did 
not  find  a benefit.611  The  latter  study  did  not  include  active 
monitoring  for  retinitis,  however,  and  a large  proportion 
of  patients  were  crossed  over  to  receive  open-label  oral 
ganciclovir. 

Indications  for  oral  ganciclovir  prophylaxis  remain  to 
be  determined.  Targeting  prophylaxis  to  patients  with 
CD4  counts  of  less  than  50  X 106  per  liter  and  positive 
blood  CMV  polymerase  chain  reactions  may  be  the  most 
effective  approach.  To  prevent  infection,  patients  without 
serologic  evidence  of  previous  CMV  infection  should  re- 
ceive only  CMV-negative  blood  products  when  transfu- 
sions are  required. 

Bacterial  Infections 

Infections  with  common  bacterial  pathogens  occur 
with  increased  frequency  in  HIV-infected  persons.  These 
include  Streptococcus  pneumoniae,  Haemophilus  influen- 
zae, Pseudomonas  aeruginosa,  and  Salmonella  species. 
Trimethoprim-sulfamethoxazole,  used  for  the  prophylaxis 
of  P carinii  pneumonia,  has  been  shown  to  decrease  the 
incidence  of  serious  bacterial  infections  by  50%  com- 
pared with  aerosolized  pentamidine.12  The  23-valent  poly- 
saccharide vaccine  is  recommended  by  the  USPHS-IDSA 
for  all  HIV-infected  patients.4  The  efficacy  of  pneumococ- 
cal vaccine  for  patients  with  HIV  and  CD4  counts  of 
greater  than  200  X 106  per  liter  has  recently  been  sug- 


72  WJM,  july/August  1996 — Vol  165,  Nos.  1/2 


Opportunistic  Infections  in  HIV-Infected  Patients — Cheever  et  al 


gested  in  a case-control  study.69  The  vaccine  should  be 
given  as  early  as  possible  in  the  course  of  illness  to  maxi- 
mize the  likelihood  of  an  immune  response.  Vaccination 
against  H influenzae  type  b is  not  routinely  recommended 
as  most  strains  of  Haemophilus  infecting  adults  are  non- 
type b strains.  Administering  azithromycin  and  clarithro- 
mycin. given  for  M avium  prophylaxis,  also  reduces  the 
incidence  of  bacterial  infections,  particularly  respiratory 
tract  disease.56-95 

Further  Considerations  Regarding  Prophylaxis 

Several  therapies  prevent  or  delay  opportunistic  in- 
fections in  patients  with  HIV  infection  (Table  1 ).  Clearly, 
prophylaxis  against  P carinii  pneumonia  is  essential  for 
patients  with  AIDS.  Prophylaxis  against  toxoplasmosis  and 
disseminated  M avium  complex  also  appears  to  be  impor- 
tant in  susceptible  patients,  and  CMV  disease  and  serious 
fungal  infections  are  also  preventable.  The  overall  effect  of 
patients  taking  several  drugs  for  prophylaxis  has  not  been 
established,  however.  Polypharmacy  is  often  complicated 
by  drug  interactions  and  poor  patient  compliance.  As  noted 
previously,  patients  taking  rifabutin  and  fluconazole  may 
have  a rise  in  serum  rifabutin  concentrations  that  may 
increase  the  rates  of  adverse  drug  effects.  Administering  ri- 
fabutin and  clarithromycin  decreases  serum  concentrations 
of  zidovudine,7071  which  may  reduce  the  benefit  of  this 
antiretroviral  agent.  Thus,  although  there  are  many  prophy- 
lactic agents  available  with  proven  efficacy,  clinicians  must 
tailor  each  patient’s  regimen  and  remain  aware  of  new  in- 
formation regarding  the  overall  efficacy  of  complex  regi- 
mens. Future  regimens,  it  is  hoped,  will  combine  broad 
efficacy  against  possible  pathogens  with  acceptable  toxic- 
ity, drug  interactions,  and  cost. 
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A 42-year-old  mechanical  engineer  was  recently  laid 
off  by  a major  defense  contractor  in  southern 
California.  He  was  unable  to  afford  COBRA  health 
insurance,  not  to  mention  support  his  family  and  pay  the 
mortgage  on  their  home.  The  man  was  brought  to  the 
emergency  department  with  chest  pain  that  was  neither 
classic  for  myocardial  ischemia  nor  easily  attributable  to 
a noncardiac  cause.  His  electrocardiogram  and  the  find- 
ings of  a physical  examination  were  normal.  Other  than 
his  sex  and  a brother  who,  at  the  age  of  53,  had  a heart 
attack,  he  had  no  risk  factors  for  coronary  artery  disease. 

What  should  be  done  for  this  man?  With  the  exception 
of  efforts  in  Oregon,1  there  has  been  a reluctance  on  the 
part  of  policy  makers  to  engage  in  discourse  on  the  mer- 
its of  providing  specific  health  care  services  in  relation  to 
the  costs  of  these  services.  The  avoidance  of  this  topic 
reflects  our  societal  discomfort  with  issues  that  directly 
link  health  care  activities  and  cost  and  that  necessarily 
bring  to  focus  conflicts  between  individual  and  societal 
well-being.  By  both  active  and  passive  mechanisms,  we 
try  to  maintain  the  illusion  that  we  can  make  intelligent 
health  care  choices  without  considering  their  costs. 

We  explore  the  theoretical  and  practical  considera- 
tions of  whether  health  care  professionals  should  rou- 
tinely inform  patients  about  the  financial  costs  of  their 
care.  Our  goal  is  to  stimulate  thought  and  discussion 
about  the  subject.  Our  premise  is  that  to  the  extent  we 
avoid  explicitly  dealing  with  these  questions,  we  limit 
our  capacity  to  improve  our  health  care  system  and  our 
society's  overall  health. 

In  the  case  of  the  engineer,  even  if  practitioners  could 
accurately  predict  the  probability  of  this  specific  patient 
having  an  untoward  event,  this  information  would  not 
dictate  the  proper  disposition  of  this  patient.  When 
should  a patient  with  chest  pain  and  a normal  electro- 
cardiogram be  admitted?  When  the  probability  of  his 
having  an  episode  of  sudden  death  in  the  next  24  hours 
is  I in  100,000,  1 in  1,000,  or  I in  10?  The  larger  the 
denominator  selected,  the  greater  the  total  cost  to  soci- 
ety. Although  the  shape  of  the  trade-off  curve  between 
risk  and  cost  might  be  deduced  by  health  care  profes- 


sionals or  medical  economists,  logic  and  economic  the- 
ory suggest  that  the  public’s  health  will  be  maximized 
only  when  it  shares  in  the  decision  making.2  Three  ques- 
tions arise  that  reach  beyond  medicine.  First,  what  level 
of  risk  exclusion  is  best  for  society?  Second,  what  level 
of  risk  exclusion  is  best  for  an  individual?  Third,  what 
do  we  do  when  these  points  are  not  the  same? 

The  opportunity  to  link  health  care  services  and  costs 
need  not  be  limited  to  public  policy  debate,  but  could 
occur  every  time  a physician  and  patient  must  select 
among  treatment  alternatives.  Returning  to  the  case  of  the 
man  with  chest  pain,  the  emergency  physician  was  faced 
with  deciding  whether  to  admit  the  patient  to  the  hospital 
or  discharge  him  to  home.  Into  this  decision  entered 
evidence  from  clinical  research,  the  physician's  past  expe- 
rience, medicolegal  concerns,  institutional  policies,  pro- 
fessional guidelines,  and  what  the  physician  thought  the 
patient  wanted.  In  this  case,  the  physician  decided  the 
safest  treatment  would  be  an  admission  to  the  coronary 
observation  unit  for  one  day  to  rule  out  a myocardial 
infarction.  The  patient  was  informed  of  the  physician's 
decision  and  agreed  to  be  admitted  to  the  hospital. 
Because  he  had  a possibly  life-threatening  condition  that 
rendered  him  "nontransferable”  to  a public  hospital,  he 
was  not  given  any  financial  information  about  the  likely 
costs  of  his  hospital  admission  or  his  responsibility  to  pay 
the  bill.  The  man’s  hospital  course  was  uneventful.  It  was 
determined  that  he  had  not  suffered  a myocardial  infarc- 
tion, and  he  was  discharged  to  home  36  hours  after  admis- 
sion. He  did  fine  for  several  weeks — until  the  bill  arrived, 
which  he  could  not  afford  to  pay.  He  was  furious  that  he 
had  not  been  given  an  estimate  of  the  likely  costs  at  the 
time  of  admission.  The  engineer  argued  that  had  he  been 
told  the  low  likelihood  of  an  untoward  event  and  that  the 
hospital  bill  would  likely  exceed  $3,000.  he  would  not 
have  agreed  to  being  admitted. 

From  the  patient's  perspective,  the  hospital  stay  had 
some  small  benefits,  namely  ruling  out  a serious  disease 
event  and  offering  slight  protection  against  sudden 
cardiac  death.  To  him.  however,  the  benefits  did  not  out- 
weigh the  economic  harm  created  by  the  cost  of  his 
hospital  admission.  The  physician’s  perspective  was  dif- 
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ferent.  He  thought,  “If  I were  this  patient,  I would  want 
the  hospitalization  both  for  protection  against  sudden 
death  and  to  make  sure  that  I wasn’t  having  a heart 
attack.”  The  physician  also  considered  the  benefits  to 
himself:  “I  don’t  want  to  risk  getting  sued  for  missing  a 
myocardial  infarction.”  This  example  illustrates  how 
physicians  and  patients  may  have  different  estimates  of 
the  relative  worth  of  health  care  activities. 

Physician-Patient  Communication 

Over  the  past  two  decades,  the  physician-patient  rela- 
tionship has  evolved  from  a primarily  paternalistic 
model3  to  models  that  have  been  described  as  “informa- 
tive,” “interpretive,”  and  “deliberative.”4  Not  long  ago, 
physicians  typically  shared  little  information  with 
patients  about  their  diagnosis  or  prognosis.  They  expect- 
ed patients  to  be  compliant,  trustworthy,  deferent,  and  to 
do  what  was  needed  to  get  well  (as  determined  by  the 
physician).  Gradually  physicians  began  to  provide  more 
information  to  patients  about  their  diagnoses  and  the 
various  options  for  evaluation  and  treatment.  These 
shifts  resulted  from  demands  of  a changing  culture  and 
a growing  body  of  literature  suggesting  that  for  ethical, 
legal,  and  humanistic  reasons,  people  should  be  provid- 
ed with  information  about  their  illness  and  given  an 
opportunity  to  make  their  own  medical  decisions. 

Whereas  most  physicians  attempt  to  adapt  their  inter- 
action style  to  suit  a patient  and  a particular  situation,5 
they  still  maintain  a paternalistic  approach  when  it 
comes  to  financial  aspects  of  health  care.  In  our  experi- 
ence, physicians  seldom  take  time  to  understand  the 
economic  effects  of  illness,  testing,  or  hospitalization  on 
a person  or  family,  including  such  issues  as  time  away 
from  work  and  the  effects  of  the  cost  of  care  on  savings, 
debts,  or  general  financial  well-being.  Even  the  best 
efforts  to  analyze  the  patient-physician  interaction  have 
failed  to  include  cost  as  worthy  of  discussion.4-'’  When 
Eddy  presented  a model  for  how  a health  maintenance 
organization  (HMO)  might  choose  between  low-  and 
high-osmolarity  contrast  material  for  routine  radi- 
ographic procedures,  the  responses  were  revealing.7  In 
all  letters  to  the  editor,  physicians  said  they  would  not 
expose  their  patients  to  the  marginally  more  risky  but 
substantially  cheaper  high-osmolarity  agent,  even  if  this 
decision  would  benefit  society.8  "’  None  of  the  authors 
even  contemplated  allowing  patients  to  decide  which 
agent  was  preferred." 

There  are  many  possible  reasons  why  physicians 
avoid  discussing  costs.  Perhaps  they  are  unfamiliar  with 
actual  net  costs  or  the  specifics  of  patients’  insurance; 
perhaps  they  feel  their  job  is  to  do  what  is  best  for  the 
patient  regardless  of  cost;  perhaps  physicians  are 
uncomfortable  being  placed  in  a position  where  they 
need  to  allocate  an  important  societal  resource — name- 
ly, health  services — or  perhaps  they  simply  feel  they  do 
not  have  the  time  to  address  these  complicated  issues.5 
Furthermore,  some  physicians  may  fear  that  patients 
who  are  provided  with  information  on  cost  may  make 
decisions  that  they  will  later  regret.  Whatever  the  reason, 


there  is  evidence  that  a patient’s  financial  situation  mod- 
ifies decision  making  about  a range  of  health  issues.12 

At  the  beginning  of  the  century,  physicians  held  a 
different  place  in  society  than  they  do  today.  Virtually  all 
physicians  served  patients  who  had  limited  financial 
resources  and  no  health  insurance.  They  accepted  pay- 
ments that  were  congruent  with  the  patients'  ability  to 
pay;  often  these  payments  were  in  services  or  materials 
rather  than  in  money.13  Because  the  little  medical  tech- 
nology that  existed  was  not  costly,  few  medical  deci- 
sions needed  to  be  made  in  the  context  of  cost. 

The  popularization  of  health  insurance  during  the 
wage  freezes  of  World  War  II  and  the  subsequent  estab- 
lishment of  Medicare  and  Medicaid  created  a system  in 
which  most  patients  were  no  longer  fully  responsible  for 
the  cost  of  their  health  care.  Insured  patients  experienced 
few  economic  consequences  of  physicians'  medical  care 
decisions.  Thus,  there  was  no  reason  to  disclose  this 
information.  Recent  increases  in  the  cost  of  health  care 
have  led  insurance  companies  to  alter  policies  so  that 
large  deductibles  and  copayments  are  commonplace. 
Furthermore,  37  million  uninsured  Americans  are  com- 
pletely responsible  for  the  cost  of  their  care.  Because 
most  Americans  are  at  least  partly  responsible  for  their 
medical  bill,  they  are  entitled  to  be  told  the  economic 
consequences  of  their  care.  Even  those  enrolled  in  com- 
prehensive managed  care  plans  should  be  informed  about 
the  cost  of  care  because  their  annual  premium  is  neces- 
sarily linked  to  the  membership’s  consumption  of  health 
care  services.14 

Different  Perspectives 

Despite  the  new  financial  vulnerability  of  patients, 
many  practitioners  still  tacitly  assume  that  “the  patient 
has  come  to  see  me  and  therefore  is  willing  to  pay  for  the 
services,  tests,  and  drugs  that  1 deem  appropriate  to  pro- 
vide their  care.”  If  physicians  were  good  proxies  for 
their  patients,  there  would  be  little  need  for  financial  dis- 
closure because  they  would  make  the  same  decisions 
that  patients  would  make.  Observational  evidence  and 
theoretical  arguments  suggest  that  there  are  likely  to  be 
substantial  differences  between  what  physicians  think 
patients  want  and  what  patients  actually  desire.15 

How  do  physicians  differ  from  their  patients?  First, 
they  generally  wield  more  power.  They  are  members  of 
the  professional  class  and  typically  are  among  the  most 
highly  compensated  members  of  society.  Their  daily 
immersion  in  the  world  of  medicine  makes  them  sophis- 
ticated consumers  of  health  care.  When  ill,  their  experi- 
ence with  the  health  care  system  likely  differs  from  that 
of  their  patients.  For  all  of  these  reasons,  physicians  and 
patients  may  have  divergent  estimates  of  the  ability  of 
modern  medicine  to  provide  cures  and  comfort. 

Second,  the  beliefs  that  led  physicians  to  choose 
medicine  as  a career,  the  socialization  process  that  takes 
place  during  medical  school  and  residency  training,  and 
the  tendency  for  professionals  to  value  their  life’s  work 
are  likely  to  result  in  feelings  and  values  about  life, 
death,  health,  and  the  worth  of  medical  care  that  differ 
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from  those  of  the  population  at  large."’  Physicians  gen- 
erally value  allopathic  medicine  above  all  other  forms  of 
health  care,  whereas  patients  may  perceive  other  models 
of  health  and  treatment  as  worthwhile.17 

Third,  consideration  of  medicolegal  issues,  knowl- 
edge and  fear  of  rare  events,  and  the  desire  to  maintain 
or  increase  income  may  motivate  physicians  to  provide 
a level  of  medical  care  that  is  often  more  extensive  than 
patients  want.  Conversely,  in  capitated  managed  care, 
physicians  may  be  so  motivated  to  constrain  costs  that 
patients  may  end  up  receiving  less  care  than  is  deserved. 
Recent  cases  reported  in  the  press  have  demonstrated 
that  often  physicians  are  placed  between  the  interests  of 
a managed  care  organization  and  those  of  patients.  In 
one  typical  case,  a physician  advised  a patient  that  a pro- 
cedure not  covered  by  her  insurance  offered  her  the  best 
hope  of  a cure  (D.  J.  Rubsaman,  Professional  Liability 
Newsletter , 1995,  vol  25,  p 1).  The  physician  initially 
assisted  the  patient  in  legal  action  designed  to  force  the 
insurance  company  to  pay  for  her  care.  The  insurer  then 
applied  substantial  pressure  on  the  physician  (through 
his  immediate  physician-supervisor)  to  alter  his  advice 
and  to  instead  advise  the  patient  that  the  procedure  was 
not  medically  warranted.  The  physician  complied.  A 
successful  lawsuit  was  initiated  by  the  patient's  estate. 

This  is  not  an  isolated  case.  Many  managed  care  orga- 
nizations now  routinely  place  a "gag  clause”  in  their  con- 
tracts with  physicians,  which  prohibits  physicians  from 
disclosing  to  patients  certain  information.  These  con- 
tracts require  that  physicians  place  interests  other  than 
patient  care  at  the  forefront  of  their  decision  making. 
Making  the  disclosure  of  charges  and  options  a routine 
part  of  medical  care  would  help  to  restore  physicians  to 
the  role  of  patients’  advocates  and  facilitators  and  would 
make  such  gag  clauses  unenforceable  on  ethical  and 
practical  grounds. 

Evidence  supporting  the  hypothesis  that  physicians 
are  not  good  proxies  for  their  patients  comes  from  studies 
showing  that  there  are  often  wide  disparities  between  a 
physician’s  perspective  on  an  illness  and  the  patient’s1618 
and  that  frequently  physicians  fail  to  consider  factors  that 
patients  deem  important  in  reaching  a medical  decision. 
External  factors  that  may  affect  a patient’s  decision  mak- 
ing may  include  the  need  to  care  for  dependents,  the  need 
to  show  up  at  a job  that  could  be  lost  for  nonattendance, 
or  other  social  or  economic  realities  that  preclude  adher- 
ing to  the  course  of  action  that  the  practitioner  deems 
"ideal.”  Physicians  may  find  it  hard  to  empathize  with  a 
patient’s  predicament.  If  physicians  do  not  know  their 
patient's  preference,  they  should  simply  ask. 

A Clash  of  Perspectives 

A 32-year-old  female  grocery’  store  cashier  went  to  a 
walk-in  clinic  for  acute  mild  abdominal  pain  and  nau- 
sea. The  woman  had  health  insurance  with  a $1,200 
deductible.  A physician  whom  she  did  not  know  took  a 
complete  history',  including  questions  concerning  her 
sexual  activity  and  the  use  of  contraceptives.  The  woman 
informed  the  physician  that  she  had  not  been  sexually 


active  in  more  than  a year  and  had  regular  periods.  A 
physical  examination  revealed  some  mild  tenderness  in 
her  left  lower  quadrant  that  the  physician  thought  was 
consistent  with  constipation.  He  prescribed  some  med- 
ication and  ordered  some  “ blood  tests." 

A week  later,  the  woman  was  feeling  normal — until 
the  bill  arrived  showing  the  cost  of  the  visit  to  be  $105 
with  a charge  of  $24  for  a pregnancy  test.  She  refused  to 
pay  for  the  laboratory'  test,  explaining  to  her  physician 
that  at  the  time  of  her  examination,  she  had  clearly  con- 
veyed that  there  was  no  way  she  could  be  pregnant  and 
that  therefore  a pregnancy  test  was  pointless.  She  said 
that  if  she  had  been  told  the  purpose  of  the  blood  test, 
she  would  have  refused  and  accepted  any  risk  that  would 
result  from  a missed  diagnosis  of  pregnancy.  The  woman 
felt  that  the  physician  had  not  trusted  her  and  under- 
valued the  importance  of  $24  to  her  budget. 

The  physician ’s  explanation  for  ordering  the  test  was 
that  in  his  career,  he  had  seen  dozens  of  “immaculate 
conceptions,”  and  he  therefore  felt  justified  spending 
$24  of  the  patient’s  money  on  a pregnancy  test  as  part  of 
his  workup.  The  case  remains  in  the  hands  of  a collec- 
tion agency. 

The  fundamental  problem  here,  aside  from  poor 
communication,  is  that  the  patient  and  the  physician 
each  have  estimated  the  benefits,  harms,  and  net  costs  of 
doing  the  test,  and  their  estimates — which  are  both  accu- 
rate— differ.  The  patient  estimates  that  the  likelihood  of 
pregnancy  is  zero;  thus,  there  is  no  benefit,  little  harm, 
but  high  cost  in  doing  the  test.  The  physician  recognizes 
that  although  the  likelihood  of  this  patient  being  preg- 
nant is  small — say,  1 in  1,000 — there  is  a high  likelihood 
that  he  will  miss  one  such  pregnancy  during  his  career  if 
he  does  not  order  pregnancy  tests  on  patients  like  this. 
Thus,  the  benefit  of  ordering  the  test  is  that  he  protects 
himself  from  doing  harm  to  a patient  (missing  a preg- 
nancy). From  his  perspective,  the  only  harm  is  that  he 
may  make  his  patient  unhappy.  Unless  the  care  is  capi- 
tated, it  costs  him  nothing  to  obtain  the  test. 

In  this  case,  the  physician  approached  the  clinical 
decision  from  an  epidemiologic  perspective  whereas  the 
patient  focused  only  on  her  particular  circumstances.  It 
would  seem  that  the  only  way  to  remedy  this  situation  is 
to  disclose  the  option  (to  obtain  a pregnancy  test)  and  the 
physician’s  estimate  of  the  benefits  (small  chance  of 
detecting  an  occult  pregnancy),  harms  (minute  chance  of 
false-positive  or  false-negative),  and  charge  ($24)  before 
the  test  is  done.  In  this  way,  each  patient  can  choose 
what  he  or  she  wants,  satisfying  the  legal  requirements 
of  informed  consent  that  assure  the  right  to  self- 
determination.1'' 

Benefits  of  Disclosure 

The  main  advantage  of  shared  decision  making  in 
general,  and  the  disclosure  of  charges  in  particular,  is  that 
patients  then  have  an  opportunity  to  make  their  own  deci- 
sions, thus  relieving  practitioners  from  guessing  what 
patients  want.  People  who  share  responsibility  for  deci- 
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sion  making  are  less  likely  to  blame  others  when  things 
go  wrong  and  are  more  likely  to  experience  a sense  of 
control.20  Although  controversial,  some  research  has 
shown  that  medical  outcomes  actually  improve  when 
patients  are  involved  in  the  decision-making  process.21 

The  main  advantage  to  practitioners  is  that  they  are 
relieved  of  the  responsibility  of  guessing  what  patients 
want.  There  are  several  ethical  advantages  to  disclosure. 
In  the  current  system,  certain  patients  routinely  receive 
direct  financial  information  about  their  care.  Persons 
with  little  or  no  health  insurance  are  told  “We  do  not 
accept  Medicaid  at  this  magnetic  resonance  imaging 
center,  and  the  cost  of  the  scan  is  $1,1 00,”22  or  "Your 
insurance  status  precludes  admission  to  this  hospital.  We 
can  either  transfer  you  elsewhere  or  we  need  $5,000  in 
advance.”  Patients  with  insurance  are  rarely  informed  of 
such  cost  details.  This  is  insurance  “classism”  and  is 
unfair.  It  places  the  burden  of  the  financial  details  on 
patients  who  can  least  afford  it,  while  sparing  those  who 
have  means.  Until  such  time  that  a more  just  system  of 
health  insurance  is  instituted,  physicians  and  administra- 
tors must  take  care  to  ensure  that  they  are  not  biased  in 
what  information  they  share  with  patients. 

Physician-patient  discussions  of  costs  need  to  be  far 
more  than  a recitation  of  numbers.  If  done  sensitively, 
such  discussion  often  serves  to  further  the  physician- 
patient  alliance.  Helplessness  and  worry  can  be  replaced 
by  knowledge  and  control  as  physicians  and  patients 
work  together  to  negotiate  the  best  strategy  for  treatment. 

An  important  theoretical  advantage  of  the  disclosure 
of  costs  is  that  it  might  better  prepare  the  public  to 
understand  and  participate  in  the  planning  of  our  health 
care  system.  As  with  many  goods  and  services  that  are 
provided  through  an  insurance  pool,  everyone  wants  to 
pay  the  least  amount  into  the  pool  while  getting  the  most 
out  of  it.  Without  disclosure,  many  consumers  remain 
unaware  of  the  amount  of  resources  they  are  consuming. 
Not  surprisingly,  they  are  often  shocked  by  the  cost  of 
health  insurance  and  fail  to  see  the  relationship  between 
the  use  of  services  and  the  cost  of  insurance.  A policy  of 
universal  disclosure  may  eventually  educate  people 
about  health  care  expenditures  and  help  them  appreciate 
the  connections  between  their  own  health  care  use  and 
health  care  planning  on  the  national  level.  This,  in  turn, 
would  make  the  public  more  receptive  to  policies  that 
rate  health  coverage  in  the  face  of  limited  resources.  Still 
another  advantage  is  that  it  would  make  physicians  more 
aware  of  costs  and  encourage  them  to  consider  explicit- 
ly the  effectiveness-cost  relationship  of  their  actions, 
particularly  for  services  that  are  of  marginal  value. 

Harms  of  Disclosure 

Although  financial  disclosure  would  likely  be  per- 
ceived as  ethically  beneficial  in  all  but  the  paternalistic 
model  of  medical  care,  it  cannot  be  recommended  for  all 
patients  in  all  situations.  For  some  patients,  the  burden  of 
the  knowledge  outweighs  its  usefulness.  Patients  with 
acute  treatable  but  life-threatening  conditions  (such  as  a 
ruptured  aortic  aneurysm)  probably  would  not  benefit 


from  being  informed  of  the  likely  cost  of  their  care. 
Important  issues  also  arise  for  severely  mentally  ill 
patients,  those  with  pronounced  cognitive  impairment, 
and  those  in  severe  distress — when  a surrogate  would 
normally  be  called  on  for  assistance.  Should  financial 
data  be  discussed  with  surrogates  who  may  stand  to  ben- 
efit from  a particular  decision  or  to  whom  the  patient 
might  not  wish  confidential  financial  data  be  disclosed? 
And  what  about  patients  who  are  generally  considered 
competent  but  who  cannot  understand  the  complex  finan- 
cial implications  of  medical  treatments,  say  at  the  end  of 
life?  Should  there  be  a different  standard  of  competency 
for  financial  matters  ?22-24 

For  those  who  are  emergently  ill,  but  who  do  not  fall 
into  the  aforementioned  categories,  the  balance  between 
the  benefits  and  burdens  of  disclosure  becomes  hazy. 
Does  a stable  patient  with  an  acute  myocardial  infarction 
need  to  know  about  financial  matters,  or  will  this  infor- 
mation do  nothing  more  than  raise  catechol  levels  and 
myocardial  oxygen  demand?  It  has  been  suggested  that 
unwanted  information  has  resulted  in  devastating  health 
consequences,25  26  but  this  has  yet  to  be  confirmed. 

Certain  patients  who  are  not  acutely  ill  may  still  find 
detailed  financial  information  distasteful  or  burdensome. 
We  must  recognize  that  although  it  is  currently  fashion- 
able to  share  medical  information  with  patients,  many 
patients  make  it  clear  that  they  do  not  want  to  be  both- 
ered with  such  information  and  prefer  to  leave  decisions 
in  the  hands  of  their  physicians.  For  such  patients,  finan- 
cial disclosure  may  be  harmful.  One  option  is  to  offer 
patients  four  choices  regarding  cost  information:  to  get 
all  cost  information,  to  get  only  charges  for  specific 
items  about  which  they  inquire,  to  get  only  information 
that  the  physician  thinks  is  important,  or  to  get  no  infor- 
mation at  all. 

Barriers  to  Disclosure 

Even  if  physicians  agree  that  disclosure  is  in  patients’ 
best  interest,  there  are  still  barriers  to  disclosure.  Given 
the  complexity  of  different  insurance  plans,  often  neither 
physicians  nor  patients  are  familiar  with  the  particulars 
of  their  own  health  insurance  plans.  Further,  it  is  often 
difficult  for  people  to  arrive  at  the  “best”  decision  based 
solely  on  probabilities  and  expected  outcomes.  The  ten- 
sion of  the  moment  may  hinder  our  ability  to  make  a 
decision  that  is  best  for  the  long  term.  Further,  physi- 
cians and  patients  may  have  difficulty  adequately  com- 
municating information  and  feelings  about  matters 
regarding  probabilities  (how  small  is  1 in  5,000?)  and 
future  events  ("how  much  pain  will  I be  in  during  the 
postoperative  period?”).  Nevertheless,  despite  their  dif- 
ficulty and  tendency  to  be  time-consuming,  discussions 
of  expected  benefits  and  harms  are  valuable,  and  for 
major  decisions  they  have  been  institutionalized  in  the 
formal  informed  consent  process. 

Another  practical  barrier  to  financial  disclosure  is  its 
costs  in  time  and  money.  In  the  pregnancy-test  case  that 
we  considered  earlier,  disclosure  could  take  several  min- 
utes. When  a typical  outpatient  visit  takes  less  than  15 
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minutes,  it  becomes  clear  that  the  activity  of  financial 
disclosure  may  itself  cause  economic  harm  to  the 
patient.  This  harm  could  be  lessened  by  having  person- 
nel whose  time  is  less  expensive  than  a physician’s — 
nurses,  social  workers,  interactive  videos — perform  the 
task,  but  situations  could  still  occur  wherein  a patient 
would  receive  $10  worth  of  disclosure  and  counseling 
regarding  an  $8  test. 

Disclosure  in  the  Balance 

Who  should  decide  whether  the  benefits  of  disclo- 
sure outweigh  the  harms  and  costs — the  patient  or  the 
physician?  Although  this  debate  is  unresolved,  we  offer 
some  practical  suggestions,  realizing  that  discussions  of 
cost  will  not  be  practical  in  every  physician-patient 
encounter.  First,  in  cases  where  a patient  is  unable  to 
comprehend  the  information,  disclosure  should  not  be 
carried  out.  Second,  in  cases  where  there  is  reason  to 
think  that  unsolicited  information  might  be  truly  harm- 
ful, disclosure  should  be  avoided  or  delayed.  Third, 
when  a patient  asks  for  financial  information,  it  should 
be  provided,  along  with  alternatives. 

What  are  other  options  for  financial  disclosure?  We 
have  already  mentioned  nondisclosure,  disclosure  by 
physicians,  disclosure  by  other  health  care  professionals, 
disclosure  by  administrators,  and  disclosure  using  inter- 
active media  (such  as  interactive  CD-ROM  or  comput- 
er). Another  possibility  is  to  develop  practice  guidelines 
that  specifically  incorporate  patients’  preference  in  the 
context  of  the  net  benefit-cost  trade-offs.  Consider  a 
staff-model  HMO.  Rather  than  leaving  the  cost  disclo- 
sure decision  to  the  discretion  of  each  physician,  the 
plan  might  assemble  a representative  group  of  its  mem- 
bers and  present  them  with  different  points  of  view — the 
patients’,  physicians’,  administrators’,  and  the  like — 
regarding  the  benefits,  harms,  and  costs  of  pregnancy 
tests  in  fertile  women  with  abdominal  pain.  The  assem- 
bled members  would  then  decide  on  a baseline  practice 
policy  for  the  plan. 

Such  a model  goes  beyond  standard  clinical  guide- 
lines in  that  it  asks  plan  members  to  consider  not  only 
what  is  medically  desirable,  but  also  what  makes  sense 
in  terms  of  cost.  This  process  would  work  best  with 
problems  for  which  there  is  general  homogeneity  of 
patient  preference  within  the  plan. 

Of  the  choices  we  have  outlined,  we  least  prefer  dis- 
closure by  administrators.  Introducing  a third  party  in 
the  middle  of  the  patient-physician  relationship  will  only 
confuse  the  issue  and  may  diminish  the  therapeutic  bond 
between  patient  and  physician.  Passing  the  patient  off  to 
an  anonymous  “financial  counselor”  who  knows  little 
about  the  patient  or  the  circumstances  is  undesirable 
regardless  of  the  counselor's  title  or  training.  The  choice 
among  the  remaining  alternatives  should  be  based  on  the 
cost  of  disclosure  relative  to  the  medical  and  economic 
importance  of  the  decision. 

In  principle,  we  think  that  discussions  about  cost  of 
care  are  an  important  part  of  the  physician-patient  rela- 
tionship and  that  financial  well-being  is  certainly  within 


the  boundaries  of  most  peoples’  concept  of  health.  Only 
through  careful  discussions  of  these  topics  can  a physi- 
cian be  a patient’s  best  advocate.  On  occasion,  the  physi- 
cian may  disagree  with  the  patient  but  can  still  assist  by 
suggesting  less  costly  alternatives,  negotiating  with  insur- 
ers, or  acting  in  an  advocacy  role  as  the  patient  works  out 
the  best  course  of  action. 

Interactive  media  presentations  have  been  shown  to 
be  useful  in  helping  patients  choose  among  treatment 
alternatives  and  could  certainly  be  adopted  to  handle 
questions  of  cost.27  Such  systems,  while  expensive  to 
purchase,  could  provide  most  of  the  information  that  the 
patient  needs,  and  the  physician  would  only  need  to 
answer  the  patient’s  remaining  questions. 

Conclusion 

We  acknowledge  that  the  absence  of  evidence  demon- 
strating the  value  of  financial  disclosure  and  the  myriad 
practical  impediments  to  instituting  routine  disclosure 
preclude  us  from  offering  any  firm  recommendations  on 
this  topic.  Nevertheless,  it  is  time  that  practitioners  and 
administrators  begin  to  consider  these  issues  so  that 
health  care  at  both  the  individual  and  societal  level  can  be 
planned  in  more  rational  ways.  Acknowledging  our  dis- 
comfort with  the  overt  consideration  of  the  relationship 
between  cost  and  care  for  individual  patients  is  the  first 
step  toward  successfully  dealing  with  our  national  health 
policy.  If  we  cannot  rationally  approach  the  care  of  a sin- 
gle patient  in  the  context  of  cost,  how  can  we  expect  to 
do  so  for  200  million  patients?  Furthermore,  by  making 
patients  more  aware  of  cost,  we  may  better  inform  the 
public  of  the  realities  of  spiraling  costs  of  health  care. 
Only  in  this  manner  can  members  of  society  prepare  to 
engage  in  the  debate  regarding  which  health  care  services 
should  be  provided  by  society  and  for  whom.  This  type 
of  patient  education  remains  our  best  hope  for  increasing 
the  likelihood  that  our  government  representatives  will 
be  able  to  design  a logical,  compassionate,  and  intelligent 
health  care  system.  Over  the  past  30  years,  we  have 
empowered  our  patients  by  giving  them  information 
about  the  possible  benefits  and  harms  of  treatment  alter- 
natives.2,1  It  is  time  we  take  the  next  step  and  provide  peo- 
ple with  information  about  cost.  By  doing  so,  we  let  them 
integrate  health  care  decisions  into  the  context  of  their 
lives  and  increase  their  capacity  for  individual  and  soci- 
etal self-determination. 
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California's  1988-1991  Measles 
Epidemic — The  Last  One? 

Elsewhere  in  this  issue,  Chavez  and  Ellis  document 
the  severe  effects  of  California's  1988-1991  measles  epi- 
demic.1 Several  other  investigations  of  this  epidemic  have 
chronicled  its  extraordinary  toll.2'6  The  epidemic  resulted 
in  more  than  18.000  reported  cases,  3,500  hospital  admis- 
sions, and  70  deaths.  In  large  part,  as  Chavez  and  Ellis 
note,  this  was  an  epidemic  among  unimmunized,  eco- 
nomically disadvantaged  minority  infants  and  young  chil- 
dren. More  than  half  of  the  patients  were  younger  than  5 
years,  84%  were  unimmunized,  and  at  least  half  were 
Latino,  African  American,  or  Asian.  The  epidemic  was 
not  restricted  to  children,  however;  more  than  4,000 
adults  were  stricken. 

As  Chavez  and  Ellis  aptly  point  out,  the  epidemic  re- 
minds us  that  measles  can  be  a serious  disease  producing 
severe  complications  and  lengthy,  costly  hospital  stays. 
More  than  10%  of  patients  had  diarrhea,  many  to  the 
point  of  substantial  hypovolemia.  Pneumonia  developed 
in  nearly  10%,  with  some  of  these  cases  progressing  to 
the  adult  respiratory  distress  syndrome  (ARDS)  and  re- 
quiring prolonged  ventilatory  support.  Most  of  the  deaths 
resulted  from  this  latter  complication. 

The  high  morbidity  and  mortality  rates  can  be  partially 
explained  by  the  fact  that  more  than  80%  of  the  cases  oc- 
curred in  infants,  toddlers,  or  adults — the  ages  at  which 
measles  infection  is  most  severe — and  by  the  extraordi- 
nary frequency  of  severe  complications  observed  among 
Samoan  and  Hmong  infants  and  young  children.  Further, 
a vivid  demonstration  of  the  danger  posed  by  measles  to 
medical  staff  is  that  in  this  epidemic  more  than  150  cases 
were  reported  among  medical  staff;  3 of  these  died,  1 was 
left  paralyzed,  and  another  recovered  only  after  severe 
ARDS  developed  that  required  ventilatory  support  for 
several  weeks. 

The  financial  effects  of  the  epidemic  were  substantial, 
with  direct  medical  care  and  outbreak  control  costs  alone 
estimated  at  $31  million.2  Analyzing  data  on  pediatric 
hospital  admissions,  Chavez  and  Ellis  found  that  the 
average  hospital  stay  was  4.6  days  and  the  average  hospi- 
tal cost  was  $8,200.  They  also  note  that  two  thirds  of  this 
cost  was  incurred  by  Medi-Cal  (California’s  Medicaid) 
beneficiaries.  The  brunt  of  the  fiscal  effects  was  borne 
directly  by  the  taxpayers. 

The  key  to  preventing  the  recurrence  of  measles  epi- 
demics of  this  type  is  to  raise  the  immunization  coverage 
of  preschool-aged  children.  Measles  immunization  is  rec- 
ommended for  all  children  at  12  to  15  months  of  age. 
Unpublished  surveys  conducted  by  the  California  Depart- 
ment of  Health  Services,  however,  indicate  that  at  the 
time  of  this  epidemic,  less  than  half  of  California  children 
were  immunized  against  measles  on  time.  In  fact,  by  age 
24  months  (almost  a year  older  than  the  recommended 
age),  only  70%  had  been  immunized. 


To  explore  further  the  causes  of  the  epidemic,  the  Cali- 
fornia Department  of  Health  Services  conducted  an  eco- 
logic  study  of  relationships  between  demographic  features 
and  measles  incidence  rates  among  children  younger  than 
5 years  for  the  California  counties  affected  by  this  epi- 
demic.6 Three  independent  predictors  of  high  measles  in- 
cidence by  county  were  identified  with  the  use  of  a 
stepwise  multivariate  regression  analysis.  The  first  of  these 
was  the  percentage  of  county  population  younger  than  5 
years.  This  finding  supports  the  obvious  point  that  a large 
population  of  preschoolers  with  low  immunization  cover- 
age increases  the  risk  of  measles  outbreaks.  The  other  two 
independent  predictor  variables  of  a high  measles  inci- 
dence were  factors  related  to  access  to  immunizations:  a 
high  number  of  poor  children  per  government  third-party- 
payer  provider  (that  is.  Child  Health  and  Disability 
Prevention,  or  CHDP.  and  CHDP-Medi-Cal  programs  in 
California)  and  the  high  number  of  poor  children  per  pub- 
lic health  immunization  site.  This  finding  strongly 
suggests  that  a limited  supply  of  primary  and  preventive 
health  care  professionals  in  relation  to  the  number  of  poor 
children  in  a community  increases  the  epidemic  risk. 

In  the  years  since  the  epidemic,  considerable  resources 
have  been  committed  in  California  and  the  rest  of  the 
United  States  to  raise  immunization  levels  among 
preschool-aged  children.  Both  state  and  federal  funds  have 
been  used  to  expand  the  availability  of  immunization  ser- 
vices, particularly  for  children  in  low-income  families. 
Efforts  are  under  way  to  improve  parental  awareness  and 
motivation  regarding  immunizations  and  to  develop  com- 
puterized immunization  tracking  systems  that  can  remind 
parents  and  health  care  professionals  that  immunizations 
are  due.  Although  changes  in  assessment  methods  make  it 
difficult  to  quantify  the  increase  in  immunization  levels 
with  precision,  the  immunization  coverage  of  preschoolers 
has  improved  substantially  since  the  epidemic.7 

There  is  still  room  for  improvement,  however.  Public 
and  private  health  care  sectors  and  other  segments  of  the 
community  must  continue  coordinated  efforts  to  ensure 
that  more  infants  and  young  children,  especially  econom- 
ically disadvantaged  minority  children,  receive  immu- 
nizations and  other  preventive  health  care  services  in  a 
timely  manner.  Health  care  professionals  should  view 
every  medical  visit  by  an  infant  or  preschool-aged  child 
as  a possible  opportunity  to  assess  immunization  status 
and  to  administer  immunizations.  Several  investigations 
have  shown  that  if  medical  care  professionals  aggres- 
sively make  use  of  such  opportunities,  they  can  substan- 
tially improve  immunization  coverage.8-'* 

Finally,  the  two-dose  measles  immunization  sched- 
ule— given  as  combined  measles-mumps-rubella,  or  MMR 
vaccine — recommended  for  all  children  by  the  United 
States  Public  Health  Service  Advisory  Committee  on  Im- 
munization Practices,  the  American  Academy  of 
Pediatrics,  and  the  American  Academy  of  Family  Physi- 
cians deserves  full  implementation.1"  Whereas  single-dose 
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measles  immunization  is  as  much  as  95%  effective,11  a 5% 
vaccine  failure  rate  is  still  too  high  for  a disease  as  infec- 
tious as  measles.  Even  with  this  low  vaccine  failure  rate 
and  with  a well -enforced  school-entry  requirement,  one- 
dose  measles  immunization  has  been  inadequate  to  prevent 
school  measles  outbreaks  among  the  remaining  suscepti- 
ble pupils.12  The  accumulation  of  susceptible  persons  in  a 
population  resulting  from  this  vaccine  failure  rate  has  also 
been  associated  with  recurrent  community-wide  measles 
outbreaks.13  It  should  also  be  noted  that  during  California’s 
1988-1991  measles  epidemic,  more  than  3,500  cases 
occurred  in  school-aged  children,  almost  half  of  whom  had 
previously  been  immunized.  In  response  to  this  problem, 
40  other  states  have  changed  their  school-entry  measles 
immunization  requirement  from  one  to  two  doses.  Califor- 
nia should  give  serious  consideration  to  doing  the  same. 

If  California  is  successful  in  immunizing  at  least  90%  of 
its  children  against  measles  in  their  second  year  of  life  and 
in  ensuring  the  receipt  of  a second  dose  of  measles-contain- 
ing vaccine  by  nearly  all  children  through  a school-entry 
immunization  requirement,  the  devastating  1988-1991 
measles  epidemic  could  prove  to  be  California’s  last  one. 

NATALIE  J.  SMITH,  MD,  MPH 
LORING  G.  DALES.  MD.  MPH 
STEPHEN  H.  WATERMAN,  MD,  MPH 
Division  of  Communicable  Disease  Control 
California  Department  of  Health  Sen  ices 
Berkeley California 
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Progress  in  Treatments  for  Substance- 
Impaired  Physicians 

The  publication  of  “Substance-Impaired  Physicians — 
Probationary  and  Voluntary  Treatment  Programs  Com- 
pared” by  Nelson  and  colleagues  in  this  issue  of  The 
Western  Journal  of  Medicine  highlights  continuing 
progress  in  effective  treatments  for  impaired  physicians.1 
The  comparison  of  probationary  and  voluntary  groups  in 
this  study  addresses  critical  public  policy  outcomes. 
These  issues  have  been  debated  since  changes  in  treat- 
ments for  impaired  physicians  in  the  1970s.  The  study  fo- 
cuses our  attention  on  probationary  treatment  under  a 
state  board  of  medical  examiners  and  compares  it  with 
voluntary  treatment  under  an  independent  state  physician 
health  program.  It  assists  us  in  refocusing  on  the  impor- 
tant debate  concerning  protection  of  the  public  through 
coerced  probationary  treatment  versus  voluntary  treat- 
ment that  can  occur  at  an  earlier  stage  of  intervention.  We 
should  pay  close  attention  to  the  lessons  here  because 
they  may  guide  us  to  more  effective  interventions  that  can 
save  the  health  and  careers  of  hundreds  of  physicians 
while  safeguarding  the  public. 

Since  the  1970s,  there  has  been  considerable  progress 
in  developing  and  evaluating  interventions  for  impaired 
physicians.  Leadership  has  come  from  the  American  Med- 
ical Association,  some  state  medical  boards,  and  profes- 
sional societies.  In  the  West,  model  programs  have  been 
developed  in  Oregon,  Washington,  California,  Arizona, 
and  Colorado.  The  treatment  method  of  contingency  con- 
tracting is  widely  accepted.  This  method  involves  a patient 
consent  agreement  that  links  monitored  drug  abstinence  to 
continued  medical  licensure.  Another  critical  issue  is  a 
comprehensive  assessment  of  impaired  physicians  to  iden- 
tify all  comorbid  medical  and  psychiatric  disorders. 
Unfortunately,  this  goal  is  not  accomplished  in  all  pro- 
grams; the  tension  between  “addiction”  and  “psychiatric” 
treatments  continues  to  inhibit  comprehensive  assessment 
and  care  in  some  treatment  settings.  To  treat  an  addictive 
disorder  without  dealing  with  other  possible  complicating 
psychiatric  conditions — for  example,  major  depression — 
is  short-sighted  and  ineffective.  Despite  these  problems, 
treatment  effectiveness  for  impaired  physicians  as  reported 
in  the  outcome  research  is  outstanding.  It  is  80%  or  above 
in  several  studies.  Whereas  special  groups  such  as  airline 
pilots  and  physicians  cannot  be  compared  with  other 
patient  groups  because  of  the  intensity  of  their  monitored 
supervision,  the  success  of  some  state  board  programs  in 
combination  with  voluntary  physician  health  programs 
provides  stellar  examples  of  both  public  accountability 
and  humane  treatment  with  vocational  rehabilitation. 

The  Nelson  study  compared  characteristics  and  treat- 
ment outcomes  of  substance-impaired  physicians  in  Ore- 
gon. This  is  a retrospective,  nonrandomized,  clinical 
method  comparing  the  cases  of  97  physicians  who  were 
treated  either  in  the  state  board  probationary  program  or 
in  a voluntary  diversion  program.  Results  were  positive 
for  both  groups.  The  study  identified  a cohort  effect  with 
the  voluntary  diversion  group,  including  a younger  group 
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and  more  trainees,  suggesting  earlier  intervention.  There 
was  evidence,  however,  that  the  board  probationary  group 
had  a more  complicated  prognosis,  perhaps  contributing 
to  their  probationary  status  in  the  first  place.  The  authors 
also  provide  a valuable  reference  by  summarizing  and 
comparing  results  from  12  impaired  physician  programs 
from  around  the  country. 

The  Oregon  study  should  reassure  state  medical  boards 
that  collaboration  with  voluntary  physician  health  pro- 
grams may  identify  impaired  physicians  at  an  earlier  stage 
of  intervention  and  prevent  progression  of  the  addictive  or 
psychiatric  disorder.  Because  this  retrospective  method  is 
typical  of  impaired  physician  program  research,  however, 
the  study  also  calls  attention  to  current  limitations  in  treat- 
ment outcome  research  in  this  subspecialty  area.  Such 
studies  cannot  definitively  address  many  important  ques- 
tions, such  as  exact  comparison  of  risk  factors  and  policy 
questions  concerning  public  protection  versus  rehabilita- 
tion. The  field  needs  to  review  seriously  and  advocate  for 
research  studies  with  methods  that  move  beyond  retro- 
spective comparisons  of  medical  records  to  prospective 
studies  with  carefully  matched  samples.  In  addition,  this 
study  and  others  have  shown  substantially  positive  results 
from  the  partnerships  between  some  state  medical  boards 


and  their  corresponding  voluntary  physicians  health  pro- 
grams that  identify  impaired  physicians  early  and  divert 
them  away  from  a probationary  licensure  status.  The  high 
variation  of  these  studies  among  states  highlights  the 
national  inconsistency  in  our  approach  to  impaired  physi- 
cians. In  my  opinion,  this  inconsistency  becomes  an  inde- 
fensible position  for  both  public  policy  and  rehabilitation. 
At  this  time,  we  need  a definitive  national  survey  that  eval- 
uates the  status  of  probationary  and  voluntary  programs  on 
a state-by-state  basis  with  the  goal  of  standardizing  the 
referral-assessment-treatment  approaches.  Our  outcome 
data  are  now  sufficiently  comprehensive  to  support  a 
national  initiative  that  both  protects  the  public  and  saves 
additional  physician  lives  and  careers. 

JAMES  H.  SHORE.  MD 
Professor  and  Chair 
Department  of  Psychiatry 

Superintendent 

Colorado  Psychiatric  Hospital 
University  of  Colorado  Health 
Sciences  Center 
Denver 
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Genetics  and  Homosexuality 

To  the  Editor:  I was  appalled  and  offended  by  the 
implication  that  male  homosexuality  is  a “psychiatric” 
or  “behavioral  disorder,”  genetically  linked,  in  this  clas- 
sification, with  "human  aggression,”  “anxiety  or  neuroti- 
cism,”  “attention-deficit  hyperactivity  and  reading  dis- 
ability,” “novelty  seeking,”  “schizophrenia,”  and  “manic 
depressive  illness,”  as  discussed  by  Reus  in  the  March 
1996  issue  of  The  Western  Journal  of  Medicine.1 
Genetic  linking  of  sexuality  or  sexual  preferences  is  as 
normal  as  genetic  linking  of  gender,  skin  color,  and 
many  other  human  attributes  and  should  not  be  listed  in 
a grouping  of  otherwise  abnormal  behaviors  or  illnesses. 

LINDA  H.  MORSE,  MD 
Chief,  Occupational  Medicine 
Kaiser  Permanente  Medical  Center 

601  Van  Ness  Ave  #2008 
San  Francisco,  04  94102 
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Dr  Reus  Responds 

To  the  Editor:  Linda  H.  Morse,  MD,  is  mistaken  in  her 
interpretation  of  my  comments  in  the  epitome  in  the 
March  1996  issue  of  The  Western  Journal  of 
Medicine.  There  was  no  intended  nor  actual  linkage  of 
male  homosexuality  to  psychiatric  or  behavioral  disor- 
ders. The  review  was  of  a number  of  recent  studies  in 
“behavioral  genetics,”  and  while  it  is  true  that  many  have 
focused  on  specific  illnesses,  several  have  attempted  to 
find  genetic  determinants  of  normal  complex  human 
traits.  The  epitome,  which  was  critical  of  premature 
interpretations  in  this  area,  included  two  studies  that 
explored  normal  behavior,  one  investigating  the 


temperament  dimension  of  “novelty  seeking,”  and  the 
other,  male  homosexuality.  It  should  be  pointed  out  that 
the  study  associating  the  dopamine  D4  receptor  poly- 
morphism with  the  personality  trait  of  “novelty  seek- 
ing,” reported  by  Ebstein  and  co-workers,  used  normal 
volunteers  from  a hospital  and  university  in  Israel  and 
that  their  findings  were  replicated  by  a group  from  the 
National  Institutes  of  Health  on  a cohort  of  315  normal 
subjects  who  were  evenly  split  with  regard  to  homosex- 
ual or  heterosexual  orientation.1 

The  recent  finding  on  homosexuality  does  not 
exclude  the  possibility  of  genetic  contributions  to  het- 
erosexuality, and  such  reports  would  have  been  included 
had  they  been  available;  the  imputation  of  abnormality 
would  be  inappropriate  in  either  case,  as  it  would  reflect 
a social  judgment  rather  than  a biologic  fact.  The  study 
of  homosexuality  by  Hamer  and  colleagues  was  pub- 
lished in  a leading  journal,  received  widespread  media 
attention,  and  has  been  expanded  into  a book  for  the  lay 
public.2  I do  not  agree  with  Dr  Morse  that  it  should  not 
be  discussed  along  with  other  studies  of  the  genetics  of 
behavior,  any  more  than  I feel  that  a finding  of  a gene  for 
skin  color  or  hair  growth  should  be  prohibited  from 
being  mentioned  in  a review  of  genetic  findings  in  der- 
matology or  a gene  for  nutritional  preference  in  a dis- 
cussion of  genetic  advances  in  cardiology. 

victor  i.  reus,  md 

Professor 

Department  of  Psychiatry  and 
Langley  Porter  Institute 
401  Parnassus  Ave,  Box  F-0984 
San  Francisco,  CA  94143-0984 
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Mrs  O'Brien's  Story 

GARY  S.  REITER,  MD,  Holyoke,  Massachusetts 


Mrs  O'Brien  was  a new  patient  to  the  practice  when 
she  was  squeezed  into  my  schedule  on  an  over- 
booked day.  She  had  severe  back  pain.  The  patient  was 
standing  when  1 entered  the  examination  room.  She 
looked  at  me  expectantly,  in  obvious  discomfort.  Taking 
a seat,  I asked  Mrs  O'Brien  to  tell  me  about  her  back 
pain. 

She  began.  While  she  and  her  husband.  Jack,  were 
vacationing  on  Cape  Cod  last  summer,  he  had  a major 
heart  attack  and  died  three  weeks  later.  The  details 
poured  out:  the  hospital  on  Cape  Cod;  the  kind  and  car- 
ing emergency  physician  they  had  seen  there;  where  the 
doctor  had  gone  to  college,  medical  school,  trained,  and 
even  grown  up.  She  told  me  about  Jack’s  emergency 
transport  to  the  biggest  hospital  in  Boston,  the  names, 
backgrounds,  and  qualifications  of  the  interns  and  resi- 
dents who  cared  for  him  there,  and  what  it  was  like  to 
wait  with  him  through  endless  rounds  of  specialists,  sub- 
specialists, laboratory  tests,  and  procedures. 

By  the  time  1 interrupted  her  and  began  a more  direct- 
ed history  of  her  back  pain,  Mrs  O'Brien  had  worked  her 
way  through  only  the  first  week  of  Jack's  final  illness. 
Yet,  it  seemed  like  she  had  told  me  the  names  and  per- 
sonal histories  of  all  his  caregivers,  as  well  as  those  of  her 
children  and  grandchildren.  I examined  the  patient  and 
asked  some  specific  questions  about  her  back  pain.  1 told 
her  she  probably  had  sciatica  and  prescribed  some  anal- 
gesics and  a course  of  physical  therapy.  She  made  an 
appointment  to  see  me  in  two  weeks. 

Two  weeks  later,  when  I entered  the  room  to  see  Mrs 
O'Brien,  she  again  was  standing.  She  said  that  her  back 
pain  was  no  better.  She  hadn't  taken  the  analgesics  and 
hadn't  gone  to  physical  therapy.  When  1 asked  her  what 
had  happened,  she  began  again  with  the  story  on  Cape 


Cod,  her  husband,  and  his  heart  attack.  This  time,  I let 
her  tell  me  the  whole  story. 

It  was  difficult  to  sit  through  the  entire  40-minute 
story,  but  1 did.  At  the  end,  I thanked  her  for  telling  me 
about  Jack.  The  story  of  his  death  and  her  grief  were  still 
an  important  part  of  her.  Amazingly,  she  hadn't  shared 
her  grief  with  anyone  else.  Nor  had  she  found  a spiritu- 
al outlet  for  her  grief.  Although  she  attended  church  reg- 
ularly, she  had  never  said  any  special  prayers  for  her 
husband  or  acknowledged  his  death  in  any  spiritual  way. 

I told  her  how  in  my  religion,  Judaism,  we  formally 
mourn  for  a year.  At  the  end  of  the  year,  we  have  a spe- 
cial ceremony  to  commemorate  the  death  of  the  loved 
one.  That  commemoration  also  marks  the  time  for  us  to 
cease  grieving  and  to  fully  return  to  our  lives,  although 
on  the  anniversary  of  their  deaths  and  on  special  holi- 
days, we  continue  to  remember  those  who  have  died.  I 
suggested  that  she  pray  for  her  husband  at  church  and 
that  she  do  something  during  the  summer  to  mark  the 
end  of  a year  of  mourning.  I also  reexamined  her  and 
made  an  appointment  for  her  to  go  to  physical  therapy. 

Mrs  O'Brien  was  sitting  in  a chair,  reading  a maga- 
zine, when  I entered  the  room  to  see  her  for  her  follow- 
up visit.  She  said  that  her  back  had  improved  greatly.  She 
couldn't  say  enough  about  how  wonderful  the  staff  was 
at  the  physical  therapy  clinic.  She  thanked  me  for  taking 
the  time  to  speak  with  her  about  her  husband.  She  said 
she  had  begun  to  pray  for  her  husband  and  had  decided 
to  mark  the  anniversary  of  his  death  by  bringing  her  fam- 
ily together  at  their  summer  home  on  Cape  Cod. 

I have  seen  Mrs  O'Brien  several  more  times.  Her 
back  pain  doesn't  bother  her  much  anymore.  Although 
we  have  not  talked  again  about  the  events  on  Cape  Cod. 
I know  now  that  I couldn't  really  be  Mrs  O'Brien's  doc- 
tor until  she  had  told  me  that  story. 


(Reiter  GS:  Mrs  O'Brien's  story.  West  J Med  1996;  165:84) 


Dr  Reiter  is  in  private  practice  in  Holyoke,  Massachusetts. 
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Gloria!  . . . Glooooria! 

ELLIOTT  B.  OPPENHEIM,  MD,  )D,  LLM  Crosse  Pointe,  Michigan 


We  had  12  Christmases  together.  Every  year  around 
Christmas,  she  came  to  see  me  for  her  yearly  visit. 
We  would  chat,  and  I’d  hear  about  her  husband  and  her 
little  boy.  Every  time  I’d  see  her,  I noticed  her  inner 
strength  and  calm.  Then  we'd  say  our  good-byes,  and  I 
would  see  her  again  only  when  her  boy  got  a cold  or 
when  she  had  some  minor  ailment. 

A few  years  after  we  met,  her  husband  left  her.  During 
her  divorce,  she  suffered  greatly.  He  wanted  to  take  the 
boy  and  move  a long  way  away.  We  talked  a long  time  at 
that  visit,  and  she  clutched  her  chart  while  we  talked. 
When  she  left,  there  was  a wet  handprint  on  it  and  some 
teardrops  that  smudged  my  jottings  from  another  visit. 
About  a week  later,  her  husband  violated  a restraining 
order,  picked  their  boy  up  after  school,  and  sped  away. 
He  was  drunk  and  on  drugs,  and  at  an  intersection  he 
went  through  the  stop  sign.  A large  delivery  truck,  which 
had  the  right  of  way,  swung  wide  but  was  unable  to  avoid 
hitting  the  car.  Both  the  husband  and  son  died. 

I saw  Gloria  in  the  middle  of  the  night  in  the  emer- 
gency department.  She  called  me.  her  only  doctor,  not 
wanting  to  see  anyone  else.  She  was  wrung  out.  How  can 
anyone  cope  with  such  a loss?  She  was  vomiting  up  her 
grief.  Why  had  this  happened  to  her?  I was  honest  and 
told  her  that  I had  no  special  insight  into  why  these  things 
happened.  She  accepted  that.  After  some  talk  and  some 
medicine,  she  took  a few  days  off  to  rest  and  then  went 
back  to  work.  She  invited  me  to  the  funerals,  but  I have  a 
policy.  I will  attend  only  one  funeral:  mine.  I wanted  to 
go  for  her  sake,  but  I couldn't. 

When  I next  saw  her,  it  was  around  Christmas  again. 
She  smiled,  and  I could  see  that  she  had  done  the  short- 
term repair  work.  She  was  seeing  a guy.  “I’ve  known  you 
a long  time  now,”  she  observed.  “What’s  it  been?  Six 
years?  I have  nobody  anymore.  My  parents  died  when  I 
was  young,  and  now  I'm  all  alone.  I count  on  you,”  she 
confided.  I was  honored. 

I told  her  she  could  come  see  me  any  time,  and  I 
meant  it.  Gloria  was  a good  person,  and  I wanted  to  help 
her  in  any  way  I could.  A couple  more  years  slipped  by. 
When  Gloria  came  for  her  next  visit,  she  brought  me  a 
basket  of  pineapples  and  some  chocolate  macadamia  nut 
fudge  from  Kauai,  Hawaii.  She  had  met  another  guy.  He 
was  kind  and  sweet  and  had  a good  job.  They  had  spent 
ten  days  together  in  Hawaii.  She  showed  me  a few  pho- 
tographs. She  seemed  to  glow  like  the  sunset. 

“My  new  guy?  His  name  is  Milton.  He’s  really  smart 


and  sells  artist  supplies.  He’s  a painter,  too.”  Then  she 
unwrapped  a painting.  “It’s  called  ‘Kissing  Fishes,’  but 
it's  us!  Could  you  tell?”  I hadn’t  heard  giggles  like  that 
from  her  in  years.  It  was  a grand  Christmas  that  year. 

Another  year  passed  and  then  another.  Then  she 
came  in,  looking  worried.  “I  have  a lump,”  she  told  me. 

"How  long?” 

“It  came  in  July.” 

"Why  did  you  wait  until  December  to  come  see  me?” 
I was  mad,  but  held  back. 

“I  don’t  know.  I just  hoped  it  would  go  away.  Heck, 
with  what’s  happened  to  me,  there  couldn’t  be  any  more 
bad,  could  there?” 

I sank  an  18-gauge  needle  into  the  center  of  the  lump 
located  in  the  upper  outer  quadrant  of  her  left  breast.  As 
the  needle  went  in,  there  was  a gritty  crunching,  and  I 
already  knew  the  diagnosis.  I think  she  did,  too.  The 
biopsy  showed  an  undifferentiated  cancer,  and  I sent  her 
over  to  my  surgeon.  He  took  out  the  lump,  but  all  of  her 
lymph  nodes  were  positive. 

After  half  a year  of  irradiation,  chemotherapy,  and 
hoping,  she  had  a disease-free  interval  of  about  15 
months.  When  she  returned,  I didn’t  need  a complete 
blood  count  and  SMA  panel  to  tell  me  what  was  obvious. 
She  was  deeply  jaundiced  and  could  barely  breathe.  And 
she  was  tired  of  her  medical  ordeal.  She  couldn’t  tolerate 
any  more  I Vs,  and  we  talked  for  a long  time.  Her  oncol- 
ogist was  an  academic  sort,  and  she  couldn't  talk  much  to 
him,  so  we  talked  about  twice  a week.  Gloria  was  dying, 
drowning  in  her  pulmonary  secretions. 

Milton  painted  all  day  long  as  she  watched  him,  and  I 
visited  her  every  day.  I scheduled  my  life  around  her  life 
and  took  my  kids  to  visit  her.  The  kids  took  her  illness 
hard  because  they  remembered  her  as  chunky  and  jovial 
and  strong.  They  had  grown  up  with  Gloria,  and  she  had 
grown  up  with  them.  Laura  baked  cookies  with  lots  of 
nutrients  and  made  Gloria  milkshakes  with  almond  fla- 
voring. But  Gloria  continued  to  lose  pounds  and  breath. 
She  was  tachypneic  at  rest  and  refused  to  let  me  do  a 
chest  x-ray.  “I  don’t  want  to  know  anything.  I just  want  to 
die,”  she  said. 

“Maybe  you  have  an  effusion.  I can  take  it  off  with  a 
needle,  and  you'll  breathe  better,”  I argued,  but  she  tried 
to  joke  between  gasps. 

“An  . . . eff  . . . usion,  huh  ? How  could  I . . . have  any 
. . . thing  more  go  wrong?” 


(Oppenheim  EB:  Gloria!.  . . Glooooria!  West  J Med  1996;  165:85-86) 
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I took  off  about  a liter  of  fluid  from  both  sides.  She 
felt  wonderful  for  about  three  weeks,  but  then  she  told 
me,  “Look,  I’ve  had  it.  Do  . . . you  ...  get  it?” 

1 gave  her  Nembutal  [pentobarbital  sodium]  supposi- 
tories and  morphine  but  told  her  that  I couldn’t  do  what 
she  wanted.  I instructed  her  in  how  to  relieve  her  pain.  She 
and  Milton  would  take  it  from  there,  she  gasped  to  me. 

I sobbed  all  the  way  home,  thinking  she  was  gone.  I 
couldn't  stand  the  loss.  But  the  next  morning  I got  a call 
from  Milton.  “She’s  gonna  stick  this  out.  She  says  she 
can't  leave  at  this  time  of  the  year.  Weather’s  too  good. 
She  could  use  some  magic,  though.  Got  any  more  of 
those  cookies?” 

I invited  a magician  friend  to  go  to  her  home  with  me 
and  my  kids  and  my  office  nurses,  and  with  Milton,  we 
celebrated  her  birthday  with  a real  magic  show.  Her 
birthday  wouldn’t  be  for  another  six  months,  but  she 
wanted  a party,  so  we  gave  her  one.  She  laughed  quietly 
and  enjoyed  the  30-minute  respite  from  reality. 

* * 


She  lasted  only  a few  more  days.  All  of  us  went  to  her 
funeral.  I had  never  seen  my  kids  so  upset.  They  spread 
her  ashes  in  the  Puget  Sound.  1 closed  the  office  for  three 
days.  I couldn't  get  out  of  bed. 

Five  years  later,  I still  miss  Gloria.  Every  time  I hear 
the  Christmas  carol,  I think  of  her  and  what  a person  she 
was.  She  enriched  us  so  by  her  dignity  and  strength,  by 
her  ability  to  smile  and  to  manage  to  find  humor  in 
unfunny  things  so  as  to  cheer  us  up.  When  I hear  that 
carol,  it’s  as  if  she’s  calling  me  from  heaven,  showering 
me  with  her  love  and  strength. 

I hope  I was  a good  doctor  for  her.  1 held  her  chart  on 
my  chest  while  I thought  about  all  this  and  rocked  in  my 
chair.  I did  all  that  I could,  but  her  dying  left  me  with  a 
question  I still  can't  answer.  She  died  at  34.  Why  do 
things  like  that  happen?  1 put  her  chart  into  the  deceased 
file  and  notice  another  wet  handprint  on  it  and  new  wet 
smudges  where  I'd  written,  “Gloria!  Glooooria!” 
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Lessons  From  the  Practice 


Courage 

ANONYMOUS 


She  is  27  years  old  and  has  had  systemic  lupus  erythe- 
matosus for  12  years.  She  has  suffered  through 
pneumonitis,  pericarditis,  cerebritis,  hepatitis,  thrombo- 
cytopenia, and  osteonecrosis  of  the  hips  and  knees.  She  has 
had  a knee  replacement,  plasmapheresis,  a splenectomy, 
and  surgical  debridement  of  large  soft  tissue  abscesses.  She 
would  always  say  that  she  was  lucky  because  her  kidney 
function  was  good.  The  only  thing  she  wanted  was  a 
baby — she  knew  the  risks,  but  was  willing  to  take  them. 

She  couldn't  do  many  things,  but  she  loved  life;  her 
smile  lit  up  the  world  of  those  around  her.  With  the  enor- 
mous medical  bills,  her  husband  couldn't  buy  her  many  of 
the  things  she  desired.  But  she  still  loved  to  shop  for 
shoes,  clothes,  and  jewelry.  Her  appearance  was  impor- 
tant to  her.  Despite  the  ravages  of  her  disease,  she  took 
pride  in  the  parts  of  her  body  that  were  beautiful  and  un- 
touched— her  hands,  face,  and  breasts.  She  cared  for  her 
skin  meticulously  with  moisturizers  and  lotions.  She  had 
beautiful,  delicate  hands  and  enjoyed  having  her  nails 
manicured  and  polished. 

In  May,  her  feet  became  swollen.  Her  desire  to  buy 
fancy  shoes  went  away.  Her  gratitude  for  good  kidneys 
was  lost,  as  tests  confirmed  membranous  glomeru- 


lonephropathy.  The  risk  of  pregnancy  became  insur- 
mountable. But  she  moved  on  with  her  life. 

In  July,  anasarca  developed.  The  joy  of  buying  new 
clothes  went  away  as  she  went  from  size  4 to  size  10.  She 
would  look  in  the  mirror  and  cry.  But  she  adjusted  and 
went  on  with  her  life.  In  October,  the  distal  third  of  the 
left  index  finger  became  necrotic  and,  later,  had  to  be  am- 
putated. The  joy  went  out  of  buying  rings  and  jewelry;  she 
no  longer  had  her  nails  manicured  and  polished.  Every- 
one said  that  it  was  no  big  deal — that  it  was  the  left  hand, 
anyway.  That  didn't  stop  her  tears.  But  she  adjusted  and 
went  on  with  her  life. 

The  nephrotic  syndrome  and  diuretics  caused  large 
fluid  shifts.  These,  in  combination  with  high  doses  of 
steroids,  caused  the  development  of  striae.  Her  beautiful 
breasts  became  edematous  and  marred  with  striae,  and 
her  abdomen  became  a map.  Still,  she  did  not  give  in  to 
despair — she  went  on  with  her  life. 

Today  she,  my  wife,  had  a wide  smile  as  she  returned 
from  Nordstrom.  “Honey,”  she  said,  “look  at  my  two  new 
handbags.” 

She  goes  on  with  her  life. 


(Anonymous:  Courage.  West  J Med  1996;  165:86) 


No  reprints  are  available. 
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Contact:  UUSM. 
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December  6-12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel, Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 

February  5-9 — 3rd  Annual  Brigham  & Women’s  Utah  Therapeutic  GI 
Endoscopy  Course  1996:  Problems  and  Solutions.  Park  City.  Contact: 
UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr.  Price  84501 . (801 ) 637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801 ) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801 ) 355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 11th  East.  Salt  Lake  City  84105. 

(801 ) 484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St,  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801 ) 752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651 . (801 ) 465-9201 . 

OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children’s  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West.  West  Valley  City  84120.  (801 ) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East.  Ste  302,  Salt 

Lake  City  84102.  (801)  531-7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South.  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital,  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine.  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801 ) 581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 


Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


September  5-7 — Impact  of  Bacterial  Antibiotic  Resistance  on  Oral 
Health:  What  is  the  Relevance?  Seattle.  Thurs-Sat.  Contact:  UAV  Dept 
of  Environmental  Health.  (206)  543-1069. 


September  6-7 — Collaborative  Practice.  Seattle.  Fri-Sat.  Contact:  UAV. 

September  6-7 — Radiation  Risk  Communication.  Seattle.  Fri-Sat.  Contact: 
UAV  Dept  of  Environmental  Health,  (206)  543-1069. 

September  9- 1 3 — 24th  Annual  Advances  in  Family  Practice.  Seattle.  Mon- 
Fri.  Contact:  UAV. 


September  18 — Random  Acts  in  Geriatrics.  Seattle.  Wed.  Contact:  Provi- 
dence/Seattle Medical  Center,  (206)  320-2552. 

September  19 — Diagnosis  and  Treatment  of  Peripheral  Vascular  Disease. 

Everett.  Thurs.  Contact:  Providence  General  Medical  Center,  (206)  261- 
3690. 

September  20 — Cardiovascular  Risk  Factors.  Seattle.  Fri.  Contact:  Virginia 
Mason,  (206)  223-6898. 


September  20-22 — Pacific  NW  Diagnostic  Ultrasound.  Seattle.  Fri-Sun. 
Contact:  Swedish  Medical  Center,  (206)  386-2265. 


September  24 — Low-Molecular- Weight  Heparin.  Seattle.  Tues.  Contact: 
Swedish  Medical  Center,  (206)  386-2265. 

September  24 — Washington’s  Children  Health  Policy  Conference.  Seattle. 
Tues.  Contact:  Children’s  Continuing  Medical  Education,  (206)  526-2501. 

September  25 — MHTRP — Fall  Conference.  Seattle.  Wed.  Contact:  Chil- 
dren's Continuing  Medical  Education.  (206)  526-2501. 

September  25-27 — Evaluation  of  Permanent  Impairment.  Yakima  and 
Everett.  Wed-Fri.  Contact:  UAV  Dept  of  Environmental  Health.  (206)  543- 
1069. 

September  26-28 — Surgery  Update — Harkins  Society  Annual  Straus 
Lecture.  Seattle.  Thurs-Sat.  Contact:  LIAV. 

September  27-28 — ACLS.  Seattle.  Fri-Sat.  Contact:  Swedish  Medical  Center, 
(206)  386-2265. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept, 
of  Pathology,  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223- 
5953. 


PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth, 
No.  203,  Taconta,  WA  98405.  (206)  627-7 1 37 


UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900,  Seattle,  WA 
98111  (206) 340-2058 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave.  Ste  1 100.  Seattle.  WA  98121 . (206)  441-9762. 


SOUTHERN  MEDICAL  ASSOCIATION 

SUMMER  1996  EDUCATIONAL  CALENDAR 

CME  CONFERENCES 

Cancer  Strategies  for  the 
Practicing  Physician 

The  Cloister,  Sea  Island,  GA 
July  22-24,  1996 

7th  Annual  Focus  on  the  Female  Patient 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  22-25,  1996 

5th  Annual  General  Surgery  Update 

The  Cloister,  Sea  Island,  GA 
July  26-28,  1996 

Pain  Management  in  the  Office  Setting 

The  Cloister,  Sea  Island,  GA 
August  2-4,  1996 

Advances  in  Geriatric  Medicine 

Lago  Mar  Resort  & Club,  Ft.  Lauderdale,  FL 
August  9-1 1 , 1996 

Gastroenterology  Update  for 
Primary  Care 

Marriott’s  Bay  Point  Resort,  Panama  City,  FL 
August  16-18,  1996 

4th  Annual  Primary  Care  Update: 
What’s  New  in  Dermatology 

Kiawah  Island  Resort,  Kiawah  Island,  SC 
July  26-28,  1996 

Common  Clinical  & Practice  Skills: 
Use  & Interpretation 

Ritz-Carlton-Palm  Beach,  Manalapan,  FL 
August  23-25,  1996 

Sports  Medicine  & Soccer  Symposium 

The  Parliament  House,  Birmingham,  AL 
July  26-28,  1996 

Inaugural  Conference  on  Managed  Care 

Swissotel,  Atlanta,  GA 
September  6-7,  1996 

Advanced  Orthopaedic  Imaging 

The  Cloister,  Sea  Island,  GA 
July  29-August  1,  1996 

Southern  Medical  Association  is  accredited  by  the  Accreditation  Council  for 
Continuing  Medical  Education  to  sponsor  continuing  medical  education  for  physicians. 

TO  RECEIVE  A BROCHURE: 

Telephone  FAX  E-Mail 

205-945-1840  205-945-1548  education@sma.org 


Learn  more  about  SMA’s  programs  and  services  through  the  Internet  at: 

http://www.sma.org 


SMA596EDU834 
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Classified 

Advertisements 


The  rate  for  each  insertion  is  $9  per  line  (six  words  per  line)  with  five  lines  ($45)  minimum.  Confidential  box 
number  charge:  $10  each  month. 

Classified  display  rate  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 inches  (2 
1/8  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding  issue.  All 
copy  must  be  typed  or  printed.  • Classified  advertisers  using  Box  Numbers  forbid  the  disclosure  of  their  iden- 
tity; your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although  The  Western  Journal  of  Med- 
icine believes  the  classified  advertisements  in  these  columns  to  be  from  reputable  sources,  we  do  not  investigate 
the  offers  made  and  assume  no  liability  concerning  them.  The  right  is  reserved  to  reject,  withdraw,  or  modify  all 
classified  advertising  copy  in  conformity  with  the  decisions  of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
PO  BOX  7602,  SAN  FRANCISCO,  CA  94120-7602 
(415)  882-3376 
FAX:  (415)  882-3379 


PHYSICIANS  WANTED 


Behavioral  Health  Practitioner 

County  Jail  and  Juvenile  Hall.  Permanent  OR  Part- 
Time  OR  Temporary.  Salary  negotiable;  currently 
$2964-3606/mo.  Requires:  CA  Nurse  Practitioner  or 
Physicians  Asst.  License  with  1 yr.  mental  health 
experience.  Desire  start  by  1 1-1-96.  County  applica- 
tion due  by  5 p.m.  October  1,  1996.  but  apply  imme- 
diately; vacancy  may  be  filled  at  any  time. 

Siskiyou  County  Personnel  Dept.,  P.O.  Box  750, 
Yreka,  CA  96097;  916-842-8006. 


URGENT  CARE  POSITION-CENTRAL  COASTAL 
CALIFORNIA.  Half-time/full-time  position  with  pre- 
mier multispeciality  group  in  Santa  Cruz.  Track  to  full 
partnership.  FP/EM  board  certified/prepared  required. 
Send  CV  and  three  references  with  phone  numbers  to: 
President/CEO,  Santa  Cruz  Medical  Clinic,  2025  Soquel 
Avenue,  Santa  Cruz,  CA  95062. 

OREGON  AND  THE  NORTHWEST.  Urban,  suburban, 
rural  locations;  variety  of  practice  arrangements;  all 
specialties.  Placement  professionals  for  18  yrs.  Oberto 
& Associates,  920  Pinecrest  Terr,  Ashland,  OR  97520. 
(800)  482-6656;  FAX  (503)  482-4951.  No  J-l  Opp. 

CALIFORNIA-EMERGENCY  MEDICINE/FAMILY  PRAC- 
TICE. California  Emergency  Physicians  Medical  Group  is 
a partnership  of  Emergency  Medicine  and  ambulatory 
care  specialists  contracting  with  over  30  Emergency 
Departments  and  10  ambulatory  care  centers  in  north- 
ern, central,  and  southern  California.  We  are  seeking 
BC/BP  Emergency  Medicine  and  Family  Practice  physi- 
cians. We  offer  attractive  compensation,  ownership, 
health,  disability,  and  retirement  benefits.  Send  your  CV 
or  contact  John  Gravette,  CEP,  2101  Webster  St,  Ste 
1050,  Oakland,  CA  94612.  (800)  842-2619. 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR 
97709 

(800)  323-1732 
(503)  382-1732 


PHYSICIANS  WANTED 


PRIMARY  CARE  INTERNIST-THE  EVERETT  CLINIC,  a 

135-physician  multispecialty  group,  is  seeking  BC/BE 
internist  to  associate  with  17-person  department. 
Position  located  at  a new  satellite  office.  The  main 
clinic  is  25  miles  north  of  Seattle  and  has  5 rapidly  ex- 
panding satellite  offices.  Opportunity  for  exceptional 
personal/professional  lifestyle.  Position  offers  compet- 
itive salary  with  excellent  benefits.  Available  October 
1996.  Send  CV  to  J.G.  Finley,  MD,  The  Everett  Clinic, 
3901  Hoyt  Avenue,  Everett,  WA  98201. 


Central  Alabama  Practice  Opportunity 
GP  or  FP  and  IM 


Bibb  Medical  Associates,  a nine-physician  primary 
care  group,  located  in  a community  of  6,000  with  a 
service  area  of  20,000.  Thirty  minutes  from  the  Uni- 
versity of  Alabama  in  Tuscaloosa  and  45  minutes 
from  Birmingham.  Openings  in  both  a traditional  of- 
fice-based practice  and  in  a hopital-based  walk-in 
clinic.  Competitive  salary  and  full  benefits,  including 
paid  vacation.  CME  allowance,  and  paid  malpractice. 

Please  call  Cathy  Roberts  at  (205)  925-3434 


WESTERN  STATES:  Physicians  needed  in  rural  ID,  MT, 
ND,  WA.  General  surgeons  needed  in  NM  and  ND. 
Beautiful  areas,  excellent  income,  and  benefits. 
Quality  living  and  quality  medicine.  Call  or  Send  CV: 
FHS,  4656  Utah,  Butte,  MT  59701.  (800)  241-8660. 

URGENT  CARE— MODESTO,  CA:  Immediate  opening 
for  Urgent  Care  Physicians  w/background  in  Fam  Pract 
or  Emer  Medicine.  Full-time  position  in  busy  urgent 
care  center.  Incentive  compensation,  paid  malpractice, 
partnership  opportunity.  Send  CV  to  Chase  Dennis 
Medical  Group,  1600  S.  Main  St,  #318,  Walnut  Creek, 
CA  94596,  FAX  (510)934-9179  or  call  (510)  934-8900. 
COLORADO  OPPORTUNITY-NEW  START  UP!  Emer- 
gency Medicine  Director  and  Staff  (Full-Time  and 
Part-Time)  opportunities  exist  in  Trinidad,  Colorado. 
Contract  Physicians  are  offered  competitive  remuner- 
ation, occurrence  malpractice  insurance,  and  flexible 
scheduling.  Medical  Directors  also  receive  a compre- 
hensive benefits  package  and  administrative  stipend. 
Additional  Full-Time  and  Part-Time  Emergency 
Medicine  opportunities  are  available  in  Lamar, 
Colorado.  For  more  information,  please  call  Tina 
Ledbetter  at  800-371"  ’G  or  FAX  your  CV  to  Tina's 
attention  at  314 


PHYSICIANS  WANTED 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-time  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Weiland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.C.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 
Physicians  and  Surgeons 


SANTA  FE,  SANTA  FE.  3 FP's  need  board-certified 
Family  Practitioner  to  join  women's  health  practice. 
Obstetrics  preferred.  Innovative  practice  with  interest 
in  traditional  and  alternative  therapies.  Job  sharing 
OK.  Call  (505)  983-3837,  Fax  (505)  820-2733. 

FULL-SCOPE  FAMILY  PHYSICIAN  needed  at  La  Clinica 
de  la  Raza,  a progressive  non-profit  community  health 
center  in  the  San  Francisco  Bay  Area.  Current  California 
license,  family  practice,  BC/BE,  current  DEA.  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary  with  ex- 
tra pay  for  hospital  work.  Excellent  fringe  benefits. 
Opened  until  filled.  Send  CV  to:  Patricia  Royball, 
Personnel  Manager,  La  Clinica  de  la  Raza,  1515 
Fruitvale,  Oakland,  CA  94601.  (510)  535-4090.  EOE. 


pacific  northwest 


Placement  specialists  serving  Northern  Cali- 
fornia. Oregon.  Washington.  City  or  rural, 
group  or  solo.  Internal  Medicine.  Family 
Practice,  OB/GYN.  Pediatrics,  and  all  other 
specialties.  No  J-l  positions. 

Barbara  Stoefen,  President,  THE  O’KANF  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  451-0700  ■ FAX  (541)  389-5134 
E-mail:  stoefen@empnet-com 


OCC  MED,  OB/GYN, 

CALIF 

PRIMARY  CARE 

& 

Marks  Medical  Placements 

2170  Century  Park  Hast.  #806 

WEST 

Los  Angeles.  CA  90067 

STATES 

Call  (3  10)  556-2  1 26 
or  (800)  665-2  1 26 
FAX  (3  10)  556-1  604 
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PHYSICIANS  WANTED 


Primary 

Health 


Primary  Health,  Inc  is  a progressive,  physician 
run  primary  group  located  in  beautiful,  un- 
spoiled Idaho!  We  are  currently  hiring  in  Boise 
and  the  surrounding  areas  for: 

• Immediate  Care 

• Family  Practice 

• Internal  Medicine 

Contact  Becky  Baldwin  at  (800)  688-5008  or 
mail  cover  letter  and  CV  to:  Primary  Health, 
Inc.,  727  E Riverpark,  Ln,  Ste  100,  Boise,  ID 
83706.  FAX  (208)  344-4262. 


MAYBE  THERE'S  MORE  THAN  THE  DAILY  DRIVE  TO 
AND  FROM  THE  OFFICE!  Give  yourself  the  financial 
freedom  to  practice  medicine  the  way  you  want! 
Consider  an  exciting  distributorship  opportunity  with 
new  satellite  television  network,  specializing  in  self- 
improvement  programming.  It  can  be  done  without 
disturbing  your  current  practice  and  has  high  income 
potential.  For  more  information  on  where  to  attend  a 
free  business  briefing,  call  Fares  Arguello,  MD,  at  (801) 

484-6686. 

CHILD/ADULT  PSYCHIATRIST-Seeking  a Child/Adult 
Psychiatrist  to  work  as  a team  member  with  19  other 
CHMC  psychiatrists  in  a Central  California  location. 
Culturally  diverse  community  central  to  Bay  Area,  the 
Sierras,  Napa  Valley,  etc.  Contact  Randall  Stenson,  MD, 
(209)  468-8887,  or  Roger  Speed,  (209)  468-2082. 

AA/EOE. 

CALIFORNIA  AND  ARIZONA  practices  are  looking  for 
associates  in  HEM/ONC,  ID,  END,  IM,  ENT,  OB/GYN, 
ORTHO,  U,  and  FP.  Please  call  Rebecca  Hall  for  details: 
1 -800-783-41 84  or  FAX  303-444-6543. 

DIRECTOR,  EMERGENCY  MEDICINE,  Berkeley,  CA: 

Affiliate  of  22-hospital  Sutter/California  Health 
System  seeking  experienced  ED  Medical  Director. 
Candidate  must  demonstrate  proven  management 
experience  including  that  with  medical  staff,  other 
clinical  directors,  and  hospital  administration.  36,000 
visits/year;  currently  designing  new,  state-of-the-art 
facility  to  be  completed  in  1998.  15-physician  inde- 
pendent group,  all  BC;  superior  nursing  support,  full 
EDMD  and  specialty  backup.  Multiple  physician  cov- 
erage 20  hours/day  with  PA  coverage  7 days/week. 
Excellent  clinical  compensation  plus  administrative 
stipend,  professional  liability  insurance  provided.  Su- 
perb cultural,  educational,  and  recreational  opportuni- 
ties, 15  minutes  from  San  Francisco.  Contact  Berkeley 
Emergency  Medical  Group,  2450  Ashby  Avenue,  Berke- 
ley, CA  94705-2066,  (510)  204-1660,  or  fax  CV  in  con- 
fidence to  (510)  204-4172. 


SPLASH! 


OAHU/KONA/KAUAI-beautiful  beaches!  Internist, 
Fam/Prac  or  FP/OB.  $1 1 0-$1 30K  Base,  Incentives, 
Benefits.  Anaheim,  CA-urgent  care  $1 35K.  Not  J-1 
pos.  Oahu  PH:  808-947-9815.  CVs: 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207, 
Honolulu,  HI  96815-1229. 

Call  Pat  Lam,  11:00am-10pm  PST:  1-800-258-4526. 


CALIFORNIA 


P H Y S I C 1 A N S» 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 
Jim  Ellis  (800)  437-7676 


PHYSICIANS  WANTED 


PHYSICIAN:  Immediate  opening  for  associate  physi- 
cian in  very  busy  Sacramento-based  Bariatric  specialty 
medical  practice.  Pleasant  and  rewarding  5 day  weekly 
medical  practice.  No  HMO  membership,  minimal  after 
hours  calls,  no  hospital  staff  requirements.  Attractive 
financial  package.  (916)  773-1191. 

SPOKANE,  WASHINGTON.  Respected,  busy,  29- 
physician,  multi-specialty  clinic  looking  for  a BC/BE 
internist  to  assume  practice  of  BC  internist  retiring  in 
10/96.  Competitive  salary,  benefits,  bonus,  and  a desir- 
able lifestyle.  Send  CV  to  Scott  Baumgartner,  MD, 
Physicians  Clinic  of  Spokane,  820  South  McClellan, 
Spokane,  Washington  99204. 


NORTHWEST  REGION 


Physicians  needed  as  soon  as  possible  to  join  a 
multispecialty  group,  partnership,  or  solo  prac- 
tice, due  to  the  explosive  population  growth. 
Practicing  BC/BE  physicians.  Specialties: 


A GENERAL  SURGERY 
A FAMILY  PRACTICE 
A INTERNAL  MEDICINE 
A ORTHOPAEDICS 
A PULMONOLOGY 


A URGENT  CARE 
A OB/GYN 
A PEDIATRICS 
A GASTROLOGY 
A DERMATOLOGY 


Excellent  practice  opportunities  offer  guaran- 
teed income  and  a strong  referral  base. 

Contact  with  CV  to: 

PHYSICIAN  PLACEMENT  NORTHWEST 
Marge  Freligh,  Owner/President 
2020  Lakewood  Dr,  Ste  22 1 
Coeur  d'Alene,  ID  83814 
(800)  945-4066/FAX  (208)  664-9292 


LARGE  MULTI-SPECIALTY  GROUP  with  national  rep- 
utation for  excellence,  seeks  recently  trained  family 
practitioners.  Opportunities  exist  at  vigorously  grow- 
ing satellites.  Exciting  positions  for  energetic  people  to 
become  integral  part  of  innovative  managed  care 
team.  Competitive  experience-based  salary.  Excellent 
benefits.  Forward  letter  detailing  professional  inter- 
ests, goals,  CV  to  Box  315  , The  Western  Journal  of 
Medicine,  P.0.  Box  7602,  San  Francisco,  CA  94120- 
7602. 


Physician  Leadership  Opportunities! 


Medical  Director  Opportunities  in  Emergency 
Medicine  exist  nationwide!  Openings  feature  vari- 
able volumes  and  compensation  packages  plus  mal- 
practice insurance  and  full  benefits  including  401 K. 
For  more  information  on  available  opportunities,  call: 
Jill  Stevens  at  800-325-2716  or  FAX  your  CV  to 
314-919-8920. 


Since  1979 
the 

Interim 

P H Y S I C I A N S. 

Locum  Tenens  Network  has  been  taking  the 
hassles  of  the  paperwork  and  overhead  out  of  prac- 
ticing medicine.  Practice  near  home  or  travel  the 
country.  We  will  coordinate  all  your  travel  details 
and  provide  you  with  the  best  occurrence  malprac- 
tice policy  available.  Explore  a partnership  with  In- 
terim Physicians  and  open  new  horizons  for  your 
future. 

Call  today!  (800)  333-7828 


PHYSICIANS  WANTED 


H 

CONTINUING  MEDICAL  EDUCATION 

1996-in  Hawaii 

A 

Oct.  15-18 

UPDATE  ON  CURRENT  TREATMENTS 

W 

IN  CLINICAL  MEDICINE 

Oct.  15-18 

PEDIATRICS  FOR  THE  PRACTITIONER 

A 

Oct.  21-24 

PRIMARY  CARE  1996 

1 

Sponsored  by  Saint  Luke's  Hospital  of  Kansas  City 

Children's  Mercy  Hospital  of  Kansas  City 

1 

Nationally  known  clinical  faculty 

Call  (816)  932-2220  for  more  information. 

LIFESTYLE  IS  EVERYTHING! 

Offering  the  best  lifestyle  and  practice  opportu- 
nities in  the  Sunbelt  from  California  to  Florida. 
We  have  an  immediate  need  for  an  FP  and  PD  in 
California  and  other  opportunities  throughout 
the  Sunbelt.  Also,  we  will  soon  have  many  new 
positions  available  at  military  facilities  in  the 
Southwest.  CALL  US  or  Fax  your  CV  today! 

Catalina  Professional  Recruiters 
Tuscon:  (800)658-9166;  Fax  (520)733-4678 
Phoenix:  (800) 657-0354;  Fax  (602)331-1933 


WESTERN  STATES'  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  300  positions  of  various 
specialties.  Both  permanent  and  locum  tenens.  Send 
CV  to: 

Western  States  Physician  Services 
4975  E Butler,  #133,  Fresno,  CA  93727 
Call  (800)  873-0786;  FAX  (209)  252-3085 


URGENT  CARE— LIVERMORE,  CA:  Locum  tenens 
position  available  10/15/96  through  1/31/97  in  busy 
urgent  care  practice  in  Livermore.  Background  in 
Fam/Pract  or  Emer  Med  preferred.  Full-time,  paid  mal- 
practice insurance,  excellent  compensation.  Send  CV 
to:  Valley  Emergency  Medical  Group,  1600  S.  Main  St, 
Suite  318,  Walnut  Creek,  CA  94596,  FAX  (510)  934- 
9179,  or  call  (510)  934-8900. 


SOUTHEAST  ALASKA 

Busy  4-person  family  practice  clinic 
seeking  5th  doctor. 

University  of  Washington-affiliated.  Looking  for 
BE/BC  family  practice  physician  interested  in 
providing  excellent  medical  care  and  teaching 
WAMI  program  medical  students/residents. 
Accredited  hospital  in  beautiful  southeast 
Alaska.  Fee-for-service  practice  with  sensible 
patient  load.  Comprehensive  benefits.  Neg- 
otiable salary.  Stable  community  with  wide  vari- 
ety of  activities  and  opportunities  located  on 
Inland  Passage.  Send  CV  to  Bill  Henrickson, 
MD,  Ketchikan  Medical  Clinic,  3612  Tongass 
Avenue,  Ketchikan,  AK  99901 ; or  call  (907)  225- 
5144.  Fax  (907)  247-0920.  Not  J-1  position. 


MEDICAL  TREATMENT 


PAIN  TREATMENT  MEDICAL  CENTER.  The  most  so- 
phisticated and  cost-effective  treatments  for  acute 
and  chronic  pain  by  board-certified  M.D.  Telephone:  1 - 
888-PAIN-D0C  (724-6362).  12626  Riverside  Dr.,  #300, 
N.  Hollywood,  CA  91607. 
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POSITIONS  WANTED 


PHYSICIAN  ASSISTANT  seeks  F/T  position  in  outpt.  FP  or 
IM  near  large  metro  area.  No  peds.  under  5 or  California. 
Mature  Duke  grad.,  13  yrs.  exp.  Call  Doug  Stackhouse, 
(303)  394-4740,  day /eve  for  CV  and  references. 

NEUROSURGEON:  Available  full-time.  Broad  spec- 
trum experiences  in  general  neurosurgery.  Prefer  hos- 
pital-based practice.  Certified  by  ABNS  within  last  ten 
years.  Personable  and  willing  to  cope  with  managed 
care  trend.  Reply  to:  Box  314,  The  Western  Journal  of 
Medicine,  PO  Box  7602,  San  Francisco,  CA  94120- 
7602. 


BC/BE  Family  Practitioner 
is  needed  in  the 
Famous  Wolf  Rher  Region 

• depart  of  a 177  physician  multi- 
specialty  group  in  a satellite  clinic. 
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UGMENTIN  amoxicillin/clavulanate  potassium 

RIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION,  SEE  PACKAGE  INSERT 

MDICATIONS  AND  USAGE:  Augmentin  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 

ie  designated  organisms  in  the  conditions  listed  below 

jwer  Respiratory  Tract  Infections  caused  by  B-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Moraxella 
lranhamella)  catarrhahs  Otitis  Media  causea  by  (i-lactamase-producing  strains  of  Haemophilus  influenzae  and  Morax- 
la  fBranhamella)  catarrhahs  Sinusitis  caused  by  3-lactamase-producing  strains  of  Haemophilus  influenzae  and  Mo- 
i xella  IBranhamella)  catarrhahs  Skin  and  Skin  Structure  Infections  caused  by  (3-lactamase-producmg  strains  of  Staphy 
coccus  aureus,  Escherichia  coli.  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  (3-lactamase-producmg  strains 
E coli.  Klebsiella  spp  and  Enterobacter  spp  While  Augmentin  is  indicated  only  for  the  conditions  listed  above,  mfec- 
ins  caused  by  ampicillm-susceptible  organisms  are  also  amenable  to  Augmentin  treatment  due  to  its  amoxicillin  con- 
nt  Therefore,  mixed  infections  causea  by  ampicillm-susceptible  organisms  and  (i-lactamase-producing  organisms 
isceptible  to  Augmentin  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  in  vitro 
:tivity  against  Streptococcus  pneumoniae  than  does  ampicillm  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
termediate  susceptibility  to  ampicillm  or  penicillin  are  fully  susceptible  to  amoxicillin  and  Augmentin  (See  Microbiol- 
jy  subsection ) 

icteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentin  should  be  performed 
gether  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
gical  and  susceptibility  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentin  when  there 
reason  to  believe  the  infection  may  involve  any  of  the  (i-lactamase-producing  organisms  listed  above  Once  results 
e known,  adjust  therapy,  if  appropriate 

9NTRAINDICATIONS:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 
entm- associated  cholestatic  jaundice/hepatic  dysfunction 

(ARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 
'PORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS 
ITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGENS 
IERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE 
ENCED  SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
f ENTIN  CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI 
LLINS  CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTIN  SHOULD  BE 
SCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
^MEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE  OXYGEN,  INTRAVENOUS  STEROIDS  AND  AIR 
(AY  MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED  Pseu 
imembranous  colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin,  and 
is  ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to  consider  this  diagnosis  in 
itients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  with 
itibacterial  agents  alters  the  normal  flora  of  the  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated  colitis " After  the  diagnosis  of 
leudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
;eudomembranous  colitis  usually  respond  to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration 
lould  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
rial  drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentin  cautiously  in  patients  with  evidence 
hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentin  use  is  usually  reversible  On  rare  occasions,  deaths 
ive  been  reported  (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
sen  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
JVERSE  REACTIONS ) 

IECAUTIONS:  General:  While  Augmentin  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
ics,  periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisable 
irina  prolonged  therapy 

hign  percentage  of  patients  with  mononucleosis  who  receive  ampicillm  develop  an  erythematous  skin  rash  Thus, 
npicillm  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  supermfec- 
ms  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  mvolv- 
g Pseudomonas  or  Candida ).  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
rug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  or  amoxicillin  Concurrent  use  with  Augmentin 
ay  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-administration  of  probenecid  cannot  be  recom- 
ended  The  concurrent  administration  of  allopurmol  and  ampicillm  increases  substantially  the  incidence  of  rashes  in 
tients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillm  alone  It  is  not  known  whether  this  potentia- 
m of  ampicillm  rashes  is  due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
entm  and  allopurmol  administered  concurrently 

■ug/Laboratory  Test  Interactions:  Oral  administration  of  Augmentin  will  result  m high  urine  concentrations  of 
loxicillin  High  urine  concentrations  of  ampicillm  may  result  in  false-positive  reactions  when  testing  for  the  presence 
glucose  in  urine  using  Clinitest®,  Benedict's  Solution  or  Fehlings  Solution  Since  this  effect  may  also  occur  with 
noxicillin  and  therefore  Augmentin.  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
ins  (such  as  Clmistix®  or  Tes-Tape®)  be  used 

Mowing  administration  of  ampicillm  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
ited  estriol.  estriol-glucuromde,  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 
noxicillin  and  therefore  Augmentin 

ircinogenesis.  Mutagenesis,  Impairment  of  Fertility:  Long-term  studies  m animals  have  not  been  performed  to 
aluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentin  was  investigated  in  vitro  with 
i Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
vivo  with  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  in  vitro  muse  lym- 
loma  assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

ipairment  of  Fertility:  Augmentin  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose,  1480 
g/m2/day,  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
ised  with  a 2:1  ratio  formulation  of  amoxicillin  clavulanate 

iratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
entm  at  oral  dosages  up  to  1200  mg/kg/day,  equivalent  to  7200  and  4080  mg/m?/day.  respectively  (4  9 ana  2 8 times 
e maximum  human  oral  dose  basea  on  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 
l There  are,  however,  no  adequate  and  well-controlled  studies  in  pregnant  women  Because  animal  reproduction  stud- 
s are  not  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
ibor  and  Delivery:  Oral  ampicillm  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 
ive  shown  that  intravenous  administration  of  ampicillm  decreased  the  uterine  tone,  frequency  of  contractions,  height 
contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentin  in  humans  during 
bor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
elihood  that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
ursing  Mothers:  Ampicillin  class  antibiotics  are  excreted  m the  milk,  therefore,  caution  should  be  exercised  when 
uamentm  is  administered  to  a nursing  woman 

DVERSE  REACTIONS:  Augmentin  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
ere  mild  and  transient,  <3%  of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 
ported  adverse  effects  were  diarrhea/loose  stools  (9%),  nausea  (3%).  skin  rashes  and  urticaria  (3%),  vomiting  (1%) 
id  vaginitis  (1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
ended  dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
ie  following  adverse  reactions  have  been  reported  for  ampicillm  class  antibiotics 

arrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
ious  candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
ter  antibiotic  treatment  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema,  serum  sickness-like  reactions 
rticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
evens-Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
lese  reactions  may  be  controlled  with  antihistamines  and.  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
gions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
onal  fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  penicillin  (See  WARNINGS  ) A moderate  rise 
AST  (SGOT)  and/or  ALT  (SGPT)  has  been  noted  in  patients  treated  with  ampicillm  class  antibiotics  but  the  significance 
these  findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST  and/or  ALT),  serum 
lirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentin  The  histologic  findings  on  liver 
opsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
iset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontin- 
id  The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report- 
1 (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ated  with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 
ported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosmophilia,  leukopenia  and  agranulocytosis 
ive  been  reported  during  therapy  with  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  theiapy 
id  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
eated  with  Augmentin  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
zzmess  have  been  reported  rarely 
OSAGE  AND  ADMINISTRATION 

ince  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg. 
s the  potassium  salt),  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
ire,  2 Augmentin  250  mg  taolets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet. 


dults:  The  usual  adult  dose  is  1 Augmentin  500  mg  tablet  every  12  hours  or  1 Augmentin  250  mg  tablet  every  8 hours 
)r  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  oe  1 Augmentin  875  mg  tablet  every 
l hours  or  1 Augmentin  500  mg  tablet  every  8 hours 

atients  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
everely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/minute  should  not  receive  the  875  mg  tablet 
atients  with  a glomerular  filtration  rate  of  10  to  30  mL/minute  should  receive  500  mg  or  250  mg  every  12  hours,  depend- 
ig  on  the  severity  of  the  infection  Patients  with  a less  than  10  mL/minute  glomerular  filtration  rate  should  receive  500 
ig  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection 

emodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection  They 
lould  receive  an  additional  dose  both  during  and  at  the  end  of  dialysis 

epatically  impaired  patients  should  be  dosed  with  caution  and  hepatic  function  monitored  at  regular  intervals  (See 
/ARNINGS ) 

ediatric  Patients:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 
ons 

ue  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
ie  Augmentin  250  mg  chewable  tablet  (250/62.5),  the  Augmentin  250  mg  tablet  should  not  be  used  until  the 
ediatric  patient  weighs  at  least  40  kg  or  more 

dministration:  Augmentin  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 

Inhanced  when  Augmentin  is  administered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  intol- 
rance,  Augmentin  should  be  taken  at  the  start  of  a meal 
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months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
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3387.  For  more  information  on  accreditation  or  certifica- 
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November  8-10 — 8th  Annual  Anesthesiology  Update:  1996.  UCD  at  Mon- 
terey Plaza  Hotel,  Monterey.  14  hrs.  $350.  Contact:  UCD. 

January  8-1 1 — Anesthesiology  Update  1997.  UCSD  at  Hotel  del  Coronado. 
Coronado,  Wed-Sat.  21  hrs.  $375.  Contact:  UCSD. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel,  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart,  MB.  Prog.  Dir..  Pediatric 
Anesthesiology  Conf..  Children's  Hospital  Los  Angeles,  PO  Box  54700, 
Los  Angeles  90054.  (213)  669-2262. 
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October  10-12 — Cardiology  Update  1996.  American  College  of  Cardiology 
at  Carmel  Valley  Ranch  Resort.  Thurs-Sat.  12  hrs.  Contact:  Registration 


October  17-19 — 15th  Annual  Recent  Advances  in  Pulmonary  and  Critical 
Care  Medicine.  UCSF  at  Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat. 
17  hrs.  $475.  Contact:  UCSF. 

October  18-20 — The  Comprehensive  Review  in  Emergency  Medicine  and 
Urgent  Care.  Continuing  Medical  Education  Associates  at  Hyatt  Regency. 
La  Jolla.  20  hrs,  $495.  Contact:  Jacqueline  Shiller.  PO  Box  270469.  San 
Diego  92198.  (619)674-5200. 

October  20-23 — Cellular  Injury  and  Brain  Edema,  1996.  Foundation  for  Pe- 
diatric and  Laser  Neurosurgery,  Inc,  at  Hyatt  Regency  Hotel,  San  Diego. 
Sun-Wed.  19  hrs.  $350-$400.  Contact:  Hector  E.  James,  MD.  Coordinator. 
Foundation  for  Pediatric  and  Laser  Neurosurgery,  Inc,  7930  Frost  St.  Ste 
304.  San  Diego  92123.  (619)  560-4791. 

October  21-25 — Emergency  Medicine  Symposium  I.  UCSD.  Mon-Fri  32 
hrs.  $495.  Contact:  UCSD. 

October  28-November  1 — 25th  Annual  Topics  in  Emergency  Medicine. 
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Contact:  UCSF. 
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UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

December  16-20 — Emergency  Medicine  Symposium  11.  UCSD.  Mon-Fri.  32 
hrs.  $495.  Contact:  UCSD. 

February  1-21 — Emergency  Medicine  Symposium  I.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  32  hrs.  $495.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

October  9-11 — Primary  Care  Medicine:  Principles  and  Practice.  UCSF  at 
AHA  Hotel.  San  Francisco.  Wed-Fri.  20  hrs.  $525.  Contact:  UCSF. 

October  9-12 — Semiannual  Wound  Management  Workshop:  For  Primary 
Care  Professionals.  UCSD  at  San  Diego  Hilton  Beach  and  Tennis  Resort 
Wed-Sat.  17  hrs.  $475.  Contact:  UCSD.  Edith  Bookstein,  (619)454-3212. 

October  17-20 — Office  Based  Orthopaedics  for  the  Primary  Care  Physi- 
cian. UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Thurs-Sat.  18.5  hrs 
$395-450.  Contact:  UCSF. 
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October  19 — Symposium  on  Women’s  Health.  UCD  at  UCD  Medical  Cen- 
ter, Sacramento.  Sat.  7 hrs.  $70.  Contact:  UCD. 

October  21 — OB/GYN  Pathology.  USC  at  Red  Lion  Hotel,  Glendale.  Mon. 
8 hrs.  $185.  Contact  USC. 

October  21-23 — Neurology  and  Outpatient  Psychiatry  in  Primary  Care. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  San  Diego.  20 
hrs.  $450.  Contact:  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198. 
(619)674-5200. 

November  15-17 — Women’s  Health  Issues  in  Primary  Care.  UCSD  at 
Hilton  Hotel.  San  Diego.  Fri-Sun.  17.5  hrs.  Contact:  UCSD. 

November  17-19 — 3rd  Annual  Western  Retreat:  Practical  Primary  Care. 

Scripps  Clinic  and  Research  Foundation  at  Silverado,  Napa.  Sun-Tues.  12 
hrs.  Contact:  Scripps,  (619)  554-8556. 

December  5-6 — Controversies  in  Women’s  Health.  UCSF  at  Mark  Hopkins 
Hotel,  San  Francisco.  Thurs-Fri.  13  hrs.  $355.  Contact:  UCSF. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  Contact:  UCSF 

January  17-19 — Practical  Dermatology  for  the  Primary  Care  Physician. 

Continuing  Medical  Education  Associates  at  Hyatt  Regency,  La  Jolla. 
Mon-Wed.  20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box 
270469,  San  Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

January  31 -February  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD. 

February  14-16 — Office  Gynecology  and  Women’s  Health  for  the  Primary 
Care  Physician.  CMEA  at  Hyatt  Islandia,  San  Diego,  Fri.-Sun.  20  hrs. 
$475.  Contact:  CMEA,  Jacqueline  Shiller.  PO  Box  270469,  San  Diego 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  17-19 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 


INFECTIOUS  DISEASE 

October  26-November  2 — National  Infectious  Disease  Update  Conference. 
Santa  Rosa  Kaiser  Permanente  Medical  Center  on  the  Sun  Princess  Cruise, 
Western  Caribbean.  Sat-Fri.  7 hrs,  $50-$  100.  Contact:  Infectious  Disease 
Update/SRO,  Kaiser  Permanente  Medical  Center,  401  Bicentennial  Way. 
Santa  Rosa  95403-2192. 

December  5-7 — Clinical  Care  of  the  AIDS  Patient.  UCSF  at  Sheraton  Place 
Hotel.  San  Francisco.Thurs.-Sat.  24  hrs.  $395.  Contact:  UCSF. 

February  6-8 — Epidemiology  and  Prevention  of  Infectious  Diseases.  UCSF 
at  Fairmont  Hotel,  San  Francisco.  Thurs-Sat.  Contact:  UCSF 


INTERNAL  MEDICINE 

December  8 — Endocrine  Ttimors:  101st  Semi-Annual  Cancer  Seminar. 

California  Tumor  Tissue  Registry  at  Ritz-Carlton  Hotel,  San  Francisco. 
Sun.  8 hrs.  $265.  Contact:  CTTR,  (909)  824-4788. 

February  12-14 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt  Regency 
Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 


KEY  TO  ABBREVIATIONS 

DREW.  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 
Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 
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OCCUPATIONAL  MEDICINE 

October  21-25 — Occupational  and  Environmental  Medicine  II.  UCSF  at 
Miyako  Hotel,  San  Francisco.  Mon-Fri.  40  hrs.  $725.  Contact:  UCSF. 

December  5-6 — Occupational  Disorders  of  the  Upper  Extremities.  UC 

Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  Contact:  UC 
Berkeley. 


ONCOLOGY 

October  10-12 — 20th  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  Harbor  Island  Hotel,  San  Diego.  Thurs-Sat.  17  hrs, 
$425-$450.  Contact:  Stevens  Cancer  Center.  Scripps  Memorial  Hospital. 
PO  Box  28,  La  Jolla  92038-0028;  Ruthanne  Crawford,  (619)  626-6794. 

October  19 — 15th  Annual  Cancer  Memorial  Symposium — Winning  Strat- 
egy Against  Cancer.  Victor  Valley  Community  Hospital  at  Holiday  Inn, 
Victorville.  Sat.  8 hrs,  $90.  Contact:  Hi  Desert  Joint  Cancer  Program,  Al- 
ice Williams,  CTR  Victor  Valley  Community  Hospital,  15248  1 1th  St,  Vic- 
torville 92392.  (619)  245-8691,  ext  3432. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 


OTOLARYNGOLOGY 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 

October  19-23 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, (213)  483-4431,  ext  7079. 

October  31 -November  1 — Facial  Plating  in  Craniomaxillary  Surgery.  UCD 
at  Hyatt  Regency  Hotel,  Sacramento.  Thurs-Fri.  13  hrs.  $150.  Contact: 
UCD. 

November  7-9 — Otolaryngology  Update:  1996.  UCSF  at  Ritz-Carlton  Ho- 
tel, San  Francisco.  Thurs-Sat.  18.5  hrs,  $425.  Contact:  UCSF. 

November  9-13 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat-Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, (213)  483-4431,  ext  7079 

December  7-1 1 — Temporal  Bone  Surgical  Dissection  Courses  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, (213)  483-4431,  ext  7079. 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  Insti- 
tute, 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431,  ext  7079. 

February  1-5 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, (213)  483-4431,  ext  7079. 


PEDIATRICS 

November  9 — Pediatric  Pain  Management  in  Managed  Care  Environ- 
ment. Children's  Hospital  and  Health  Center  at  Coming  Labs  Conference 
Center,  San  Diego.  Sat.  7 hrs,  $85.  Contact:  Children’s  Hospital,  Continu- 
ing Medical  Education,  3020  Children’s  Way  (5021),  San  Diego  92123. 
(619)  576-4072. 

December  7 — Fifteenth  Annual  Binational  Pediatric  Conference.  Chil- 
dren's Hospital  and  Health  Center  at  Mercy  Hospital  Education  Center,  San 
Diego.  Saturday.  5 hrs,  $45.  Contact:  Children's  Hospital,  Continuing  Med- 
ical Education,  3020  Children’s  Way  (5021),  San  Diego,  92123.  (619)  576- 
4072. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Sat. -Sun.  Contact:  UCSF. 

January  15-18 — San  Diego  Cerebral  Palsy  Symposium.  Children’s  Hospital 
at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs,  $450-$495.  Con- 
tact: Continuing  Medical  Education,  3020  Children's  Way  (5021),  San 
Diego  92123.(619)  576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children’s  Hospital  at  Town  and  Country  Hotel,  San  Diego.  Mon-Fn. 


30.5  hrs.  $435.  Contact:  Registration  Coordinator.  Center  for  Child  Protec- 
tion, 3020  Children's  Way  (MC5016).  San  Diego  92123.  (916)  495-4940. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel,  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J Stewart.  MB,  Program  Dir,  Pedi- 
atric Anesthesiology  Conf.,  Children’s  Hospital  Los  Angeles.  PO  Box 
54700,  Los  Angeles  90054.  (213)  669-2262. 

February  28-March  2 — Current  Concepts  in  Pediatric  Medicine — 10th  An- 
niversary. Children's  Hospital  and  Health  Center  at  San  Diego  Hilton 
Beach  and  Tennis  Resort.  Fri-Sun.  16  hrs.  $365.  Contact:  Children’s  Hos- 
pital, CME.  3020  Children's  Way  (5021).  San  Diego  92123.  (619)  576- 
4072. 


PLASTIC  SURGERY 

October  12-13 — New  Directions  in  Lasers  and  Cosmetic  Surgical  Proce- 
dures. UCD.  Sat-Sun.  13  hrs.  $750.  Contact:  UCD. 

October  17-20 — Minimally  Invasive  Techniques  for  Facial  Rejuvenation. 

UCSF  at  Embarcadero  Hyatt  Regency  Hotel,  San  Francisco.  Thurs-Sun. 
Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

November  2-3 — Neurology  Update.  UCSD  at  Hotel  del  Coronado,  Coronado 
Sat-Sun.  12  hrs,  $350.  Contact:  Ryals  & Associates.  Inc,  PO  Box  1925. 
Roswell,  GA  30077-1925.  (770)  641-9773. 

November  8-10 — The  42nd  Annual  Group  Therapy  Symposium.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Fn-Sun.  Contact:  UCSF. 

February  12-14 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt  Regency 
Hotel,  San  Francisco.  Wed.-Fri.  15  hrs.  Contact:  UCSF. 


RADIOLOGY 

October  24-25 — Neuroradiology  Comprehensive  Review.  UCSD  at  Hotel 
del  Coronado.  Coronado.  Thurs-Fn.  25  hrs,  $550.  Contact:  Ryals  & Asso- 
ciates, Inc.  PO  Box  1925.  Roswell,  GA  30077-1925.  (770)  641-9773. 

October  26-27 — 16th  Annual  Comprehensive  Review  of  Vascular  & Inter- 
ventional Radiology.  UCSD  at  Hotel  del  Coronado,  Coronado.  Sat-Sun 
14  hrs,  $375.  Contact:  Ryals  & Associates,  Inc,  PO  Box  1925,  Roswell. 
GA  30077-1925.  (770)  641-9773. 

October  28-November  1 — 21st  Annual  San  Diego  Postgraduate  Radiology 
Course.  UCSD  at  Hotel  del  Coronado,  Coronado.  Mon-Fri.  27  hrs.  $575. 
Contact:  Ryals  & Associates,  Inc,  PO  Box  1925.  Roswell.  GA  30077-1925. 
(770)641-9773. 


SURGERY 

October  31 -November  1 — Facial  Plating  in  Craniomaxillary  Surgery.  UCD 
at  Hyatt  Regency  Hotel,  Sacramento.  Thurs-Fri.  13  hrs.  $150.  Contact: 
UCD. 

January  4-8 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, 2100  W Third  St.  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 


UROLOGY 

November  3-7 — VII  World  Meeting  on  Impotence.  American  Urological 
Association  and  UCSF  at  Sheraton  Palace.  San  Francisco.  Mon-Thurs. 
$400-$475.  Contact:  UCSF. 


GENERAL/MULTIDISCIPLINARY 

October  18 — ACLS  Recertification.  American  Heart  Association  at  San 
Francisco.  Fri.  6 hrs,  $100.  Contact:  CPR  Seminars.  (510)  632-6135. 

October  19-20 — ACLS  Provider.  American  Heart  Association  at  San  Fran- 
cisco. Sat-Sun.  16  hrs,  $170.  Contact:  CPR  Seminars.  (510)  632-6135 
October  29-31 — ABC’s  Second  Annual  Telemedicine  and  Telehealth  Con- 


(Continued  on  Page  109) 


! WjM,  September  1996 — Vol  165,  No.  3 


109 


CONTINUING  MEDICAL  EDUCATION 


(Continued  from  Page  108) 

ference.  UCD  at  Anaheim  Convention  Center.  Tues-Thurs.  $450-$550. 
Contact:  UCD.  (800)  829-3400. 

November  8 — Assault  Prevention  for  the  Healthcare  Provider.  CPR  Semi- 
nars at  San  Leandro.  Fri.  5 hrs.  $96.  Contact:  CPR  Seminars,  (510)  632- 
6135. 

December  12-1-4 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary’s  Hospital  at  Stanford  Court  Hotel,  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz,  MD.  American  Back  Society.  St  Joseph’s  Profes- 
sional Center,  2647  E 1 4th  St,  Ste  40 1 , Oakland  9460 1.(510)  536-9929. 


HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians"  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


October  28-November  1 — 42nd  Annual  Family  Practice  Review  (Repeat  of 
June  program).  LIniversity  of  Colorado  Health  Sciences  Center  at  Denver. 
Mon-Fri.  Contact:  U of  Colo. 

December  6-7 — 5th  Llpdate  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
"90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


NEW  MEXICO 

Information,  reguests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400,  Al- 
buguergue,  NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
reguirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 


to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


October  10-13 — The  Managed  Care  Tool  Box.  Pyramid  Hotel,  Albuquerque. 
Thurs-Sun.  Contact:  Lovelace  Health  Systems,  National  Seminar  Coordi- 
nator, 5400  Gibson  SE,  Ed  Bldg,  2nd  Floor,  Albuquerque  87108.  (505) 
262-3468.  FAX  (505)  262-3194. 

October  12 — Southwestern  Regional  Gastroenterology  Symposium.  UNM 

Health  Sciences  Center  Nursing/Pharmacy  Auditorium,  Albuquerque,  Sat. 
Contact:  UNM  Office  of  Continuing  Medical  Education.  (505)  277-3942. 
FAX  (505)  277-8604. 

October  25-26 — ECG  Interpretation  for  the  Primary  Care  Physician.  Jour- 
nal Center,  Albuquerque.  Fri-Sat.  Contact:  Megan  Slane,  Course  Coordina- 
tor, New  Mexico  Heart  Institute,  1001  Coal  Ave,  SE,  Albuquerque  87106. 
(505)  841-1000;  (800)  715-6644.  FAX  (505)  224-7085. 

December  11-14 — The  Veterans  Caucus  5th  Annual  Topics  in  the  Tropics. 

Sol  Melia  Beach  and  Spa  Resort,  Cancun,  Mexico.  Wed.-Sat.  Contact: 
Sharon  Hanley,  RMP,  Conference  Coordinator,  Geisinger  Clinic,  100  N. 
Academy  Ave.,  Danville,  PA  17822-1350. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung 
Disease  Symposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel,  216  Truman 
NE,  Albuquerque  87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505) 
260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


October  10-13 — Intensive  Interactive  Head  and  Neck  Imaging.  University 
Park  Hotel,  Salt  Lake  City.  Thurs-Sun.  30  hrs.  $750.  Contact:  UUSM. 

December  6-12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel, Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 

February  5-9 — 3rd  Annual  Brigham  & Women's  Utah  Therapeutic  GI  En- 
doscopy Course  1996:  Problems  and  Solutions.  Park  City.  Contact: 
UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 
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SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801)  637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHPof  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 1 1th  East,  Salt  Lake  City  84105.  (801) 

484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St,  Salt  Lake  City  84143.  (801)  321-1100. 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801)  625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6,  Payson  84651.  (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  84113. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East,  Ste  302,  Salt  Lake 

City  84102.  (801)531-7806. 

UM1A:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South.  Salt  Lake  City  84102.  (801) 

355-7477. 

USH:  Utah  State  Hospital,  PO  Box  270,  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr,  Salt  Lake  City  84148.  (801 ) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


October  9-10 — 11th  Annual  Lung  Conference  Seattle.  Fri.  Contact:  Provi- 
dence/Seattle Medical  Center  (206)  320-2552. 

October  10 — And  the  Beat  Goes  On:  Diagnosis,  Management  and  Mal- 
practice in  Myocardial  Infarction.  Vancouver.  Thur.  Contact:  Physicians' 
Insurance  (206)  343-6526. 

October  10 — Preventing  Misadventures  in  Anesthesiology  Bellevue.  Thur. 
Contact:  Physicians’  Insurance  (206)  343-6526. 

October  1 1-12 — PEARL  Conference.  Seattle.  Fri. -Sat.  Contact:  Children's 
Continuing  Medical  Education  (206)  526-2501. 

October  15 — Assessing  Your  Practive  to  Mimize  Liability.  Leavenworth. 
Tues.  Contact:  Physicians’  Insurance  (206)  343-6526. 

October  17 — Tools  for  the  Prompt  Diagnosis  of  Colorectal  and  Prostate 
Cancer.  Longview.  Thur.  Contact:  Physicians’  Insurance  (206)  343-6526. 

October  1 8 — ACLS  Renewal  Course.  Seattle.  Fri.  Contact:  Swedish  Medical 
Center  (206)  386-2265. 

October  18-19 — Orthopedic  Symposium.  Seattle.  Fri. -Sat.  Contact:  Chil- 
dren's Continuing  Medical  Education  (206)  526-2501. 

October  24 — OB/GYN.  Everett.  Thur.  Contact:  Providence  General  Medical 
Center  (206)  261-3960. 

October  24-26 — Breast  Cancer.  Seattle.  Thur.-Sat.  Contact:  UAV  CME  (206) 
543-1050. 

October  25 — Eighth  Annual  Current  Concepts  in  Perinatology.  Tacoma. 
Fri.  Contact:  Multicare  Health  System  CME  (206)  552-1221. 


October  25-26 — Mental  Health  Update.  Seattle.  Fri. -Sat.  Contact:  UAV 
CME  (206)  543-1050. 

October  26 — Practical  Pediatrics.  Seattle.  Sat.  Contact:  Children’s  Continu- 
ing Medical  Education  (206)  526-2501 . 

November  1 — Orthopedics  for  the  Non-Orthopedist.  Seattle.  Fri.  Contact: 
Swedish  Medical  Center  (206)  386-2265. 

November  2 — ACLS  Renewal  Course.  Seattle.  Sat.  Contact:  Swedish  Med- 
ical Center  (206)  386-2265. 

November  2 — Alternative  and  Complementary  Medicine.  Seattle.  Sat.  Con- 
tact: Northwest  Hospital  (206)  364-0500. 

November  6 — Emerging  Infections.  Seattle.  Wed.  Contact:  Providence/Seat- 
tle Medical  Center  (206)  320-2552. 

November  6 — Infectious  Disease  Conference.  Seattle.  Wed.  Contact: 
Swedish  Medical  Center  (206)  386-2265  (Co-sponsor  with 

Providence/Seattle  Medical  Center). 

November  6 — Worker’s  Compensation  Care  Bellevue.  Wed.  Contact: 
Group  Health  Cooperative  of  Puget  Sound  (206)  326-3441 . 

November  7 — And  the  Beat  Goes  On:  Diagnosis,  Management  and  Mal- 
practice in  Myocardial  Infarction.  Olympia.  Thur.  Contact:  Physicians' 
Insurance  (206)  343-6526. 

November  7 — Tools  for  the  Prompt  Diagnosis  of  Colorectal  and  Prostate 
Cancer.  Silverdale.  Thur.  Contact:  Physicians’  Insurance  (206)  343-6526. 

November  7-8 — Current  Advances  in  Drug  Therapy.  Seattle.  Thur.-Fri. 
Contact:  UAV  CME  (206)  543-1050. 

November  7-8 — NIOSH  596:  Ergonomics  of  Occupational  Hand-Arm  & 
Whole-Body  Vibration.  Seattle.  Thur.-Fri.  Contact:  UAV  Dept,  of  Envi- 
ronmental Health  (206)  543-1069. 

November  9-10 — Advance  TCD  Course  on  Perioperative  and  Embolism 
Monitoring.  Seattle.  Sat.-Sun.  Contact:  Providence/Seattle  Medical  Center. 

November  12-13 — NIOSH  596:  Ergonomics  of  Occupational  Hand-Arm 
& Whole-Body  Vibration.  Seattle.  Thur.-Fri.  Contact:  UAV  Dept,  of  En- 
vironmental Health  (206)  543-1069. 

November  12-13 — Chronic  Care/Senior  Care  Management  1996  Seattle. 
Thur.-Fri.  Contact:  Group  Health  Cooperative  of  Puget  Sound  (206)  326- 
3441. 

November  13 — Assessing  Your  Practice  to  Minimize  Liability.  Issaquah. 
Fri.  Contact:  Physicians’  Insurance  (206)  343-6526. 

November  14 — Important  Topics  in  the  Management  of  Patients  During 
Shipt  to  Outpatient  Medicine  Everett.  Thur.  Contact:  Providence  General 
Medical  Center  (206)  261-3960. 

November  14 — GI  Medications  Conference.  Seattle.  Thur.  Contact:  Swedish 
Medical  Center  (206)  386-2265. 

November  14 — Malpractice  Prevention  Under  Managed  Care  Spokane. 
Thur.  Contact:  Physicians’  Insurance  (206)  343-6526. 

November  14 — Preventing  Misadventures  in  Anesthesiology  . Seattle.  Thur 
Contact:  Physicians’  Insurance  (206)  343-6526. 

November  15 — Psychiatric  Issues  for  Primary  Care.  Seattle.  Fri.  Contact: 
Virginia  Mason  (206)  223-6898. 

November  22 — Psychiatry  Symposium  Seattle.  Fri.  Contact: 

Providence/Seattle  Medical  Center  (206)  320-2552. 

November  22 — Pinkhani  Basic  Science  Lectureship.  Seattle.  Fri.  Contact 
Swedish  Medical  Center  (206)  386-2265. 

December  3 — Tools  for  the  Prompt  Diagnosis  of  Colorectal  and  Prostate 
Cancer.  Seattle.  Tues.  Contact:  Physicians'  Insurance  (206)  343-6526. 

December  6 — 17th  Annual  Pediatrics  Conference.  Seattle.  Fri  Contact: 
Virginia  Mason  (206)  223-6898. 

December  12 — And  the  Beat  Goes  On:  Diagnosis,  Management  and  Mal- 
practice in  Myocardial  Infarction  Mt.  Vernon.  Thur.  Contact:  Physi- 
cians' Insurance  (206)  343-6526. 

December  12-14 — Annual  Meeting:  Washington  State  Chapter  American 
College  of  Physicians.  Seattle.  Thur.-Sat.  Contact:  UAV  CME  (206)  543- 
1050. 

December  12-14 — The  12th  Annual  Infectious  Disease  Conference.  Seat- 
tle. Thur.-Sat.  Contact:  PNCEI  (360)  653-4543. 

December  13 — Alternative  Medicine  1996  Bellevue.  Fri  Contact:  Group 
Health  Cooperative  of  Puget  Sound  (206)  326-3441. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Depl.  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle,  WA  98104,  (206)  223- 
5953. 
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PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education.  705  S Ninth, 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME,  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle,  WA 
98111.  (206)340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1 100.  Seattle,  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  November  2 1 -22— 
Nebraska  Symposium  on  Cancer  and  Smoking  Related  Diseases.  Oni- 
aha.Thu.-Fri.  Contact:  Sally  C.  O'Neill,  PhD,  Associate  Dean.  Creighton 
University  CME  Division.  601  North  30th  St.,  Suite  2130,  Omaha,  NE 
68 1 3 1 .( 800)  548-CMED  or  (402)  280- 1 830. 


CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  9-11,  1997 — 
14th  Annual  Scientific  Session  of  the  American  Association  of  Clinical 
Anatomists.  Honolulu.  Wed-Fri.  Contact:  Sally  C.  O'Neill,  PhD,  Associ- 
ate Dean,  Creighton  University  CME  Division,  601  North  30th  St..  Suite 
2130,  Omaha,  NE  68131.  (800)  548-CMED  or  (402)  280-1830. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  12,  1997 — 
Clinical  Anatomy  of  the  Basic  Physical  Examination  Honolulu.  Sat. 
Contact:  Sally  C.  O’Neill,  PhD,  Associate  Dean,  Creighton  University 
CME  Division,  601  North  30th  St„  Suite  2130,  Omaha,  NE  68131.  (800) 
548-CMED  or  (402)  280-1830. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Taylor  Bowen,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W.  Main  St„  Ste.  200 
Charlottesville.  VA  22903-2858 

(804)979-4913  • Fax  (804)  979-4025 


Medical  Branch 

301  South  Campus  Center 
University  of  Washington 
Seattle,  WA  98195 

Call  206-543-6582 
Toll-Free  1-800-335-READ 
Fax  206-685-3921 

E-mail:  ubsmed@u. washington.edu 
http://www.bookstore.washington.edu 

• FREE  shipping  in  the  U.S. 

• No  extra  charge  for  special  orders 

• Over  36,000  titles  available 

All  prices  are  approximate  and  are  subject  to  change. 

Store  hours:  Monday-  Friday  8:00  a.m.-  5:00  p.m., 
Saturday  10:00  a.m.-  4:00  p.m.  (Pacific  time) 


Academic  Press 


Encyclopedia  of  Cancer 


Editor-in-Chief 

Joseph  R.  Bertino 

Chairman , Program  of  Molecular  Pharmacology  and  Therapeutics 
Sloan-Kettering  Institute,  Memorial  Sloan-Kettering  Cancer  Center,  New  York,  New  York 

Praise  lor  the  Article  “Ataxia  Telangiectasia  Syndrome  " 

“Covers  every  aspect  of  the  disease  from  its  clinical  features  to  its  underlying  cellular  and 
molecular  mechanisms  in  a concise  and  we  It -organized  fashion. The  material  presented 
was  complete  and  up-to-date.  ” 

—MICHAEL  B.  KASTAN,  Johns  Hopkins  Hospital,  Johns  Hopkins  University,  Baltimore,  Maryland 

Praise  for  the  Article  “Glycoproteins  & Glycosylation  Changes  in  Cancer" 

“This  is  a well-written  article  by  two  experts  in  the  field.  ” 

— SEN-ITIROH  HAK0M0RI,  The  Biomembrane  Institute,  Seattle,  Washington 

Praise  for  the  Article  “Radiolabeled  Monoclonal  Antibody  Therapy  of  Leukemia  and  Lymphoma  ” 

“This  chapter  reviews  in  a concise  and  balanced  manner  the  role  of  radiolabeled  monoclon- 
al antibodies  and  other  immunoconjugates  in  the  treatment  of  hematologic  malignancies.  ” 

—OLIVER  W PRESS,  University  of  Washington  Medical  Center,  Seattle 

The  Encyclopedia  of  Cancer  is  the  authoritative  reference  source  for  the  rapidly  growing 
field  of  cancer  research  and  all  associated  fields.  This  three-volume  encyclopedia  contains 
163  expressly  written  articles  exploring  the  causes,  potential  cures,  and  preventive  mea- 
sures of  cancer.  With  the  recent  attention  focused  on  breast  cancer,  cancer  research  has 
once  again  been  thrust  to  the  forefront  of  scientific  investigation  and  interest. 


Three-Volume  Set 
Prepublication  Price:  $399.00' 

October  1996. 2272  pp„  $550  00/ISBN:  0-1 2-093230-X 
‘Valid  through  December  31, 1996. 
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Articles 


Torture  and  War  Trauma  Survivors  in 
Primary  Care  Practice 

HARVEY  M.  WEINSTEIN,  MD,  MPH;  LAURA  DANSKY,  PhD; 
and  VINCENT  IACOPINO,  MD,  PhD,  San  Francisco,  California 


Close  to  1 million  refugees  from  around  the  world  have  entered  the  United  States,  fleeing  repression, 
war,  terrorism,  and  disease.  It  has  been  estimated  that  among  these  are  thousands  who  have  experi- 
enced torture.  Many  refugees  and  immigrants  will  appear  in  the  offices  of  health  care  professionals 
with  symptoms  that  may  be  related  either  directly  or  indirectly  to  torture.  Both  physical  and  psycho- 
logical torture  may  result  in  long-term  sequelae.  Physical  effects  may  be  found  in  every  organ  system, 
but  psychological  effects  are  most  commonly  manifest  in  the  symptoms  of  the  post-traumatic  stress 
disorder.  For  physicians  to  recognize  how  torture  can  affect  health  status,  it  is  important  to  under- 
stand that  history  taking  may  be  difficult  and  that  little  information  may  emerge  that  would  explain 
the  origins  of  scars,  fractures,  or  disabilities.  Recognizing  the  clues  to  a torture  history  allows  physi- 
cians to  assist  patients  in  describing  the  trauma.  In  addition,  knowing  the  subacute  and  chronic  signs 
and  symptoms  of  torture  enables  physicians  to  diagnose  and  treat  often  obscure  symptoms  with  a 
much  clearer  understanding  of  the  sources  of  the  difficulty.  Paying  special  attention  to  the  interview 
process  will  support  torture  survivors  in  detailing  often  horrific  events. 

(Weinstein  HM,  Dansky  L,  lacopino  V:  Torture  and  war  trauma  survivors  in  primary  care  practice.  West  J Med  1996; 
165:112-118) 


As  newspaper  accounts  and  photographs  of  torture, 
mass  graves,  rape,  flight,  and  fear  force  us  to  rec- 
ognize the  plight  of  much  of  humanity,  it  is  apparent  that 
a substantial  number  of  the  world’s  refugees  will  appear 
in  the  United  States  and,  ultimately,  in  the  offices  and 
examining  rooms  of  health  care  professionals.  It  is  criti- 
cal to  ask.  What  are  the  health  effects  of  the  physical  and 
emotional  trauma  experienced  by  these  men,  women, 
and  children?  In  addition,  how  can  the  sensitivity  of  pri- 
mary care  physicians  in  history-taking  situations  be 
enhanced  so  as  to  both  elicit  information  about  the  trau- 
ma and  offer  support  to  those  who  have  been  so  brutal- 
ized? For  these  patients,  medical  examinations  may  be 
fraught  with  anxiety  for  unique  reasons.  Physicians  may 
have  been  involved  in  their  torture,  and  examination 
tools  and  procedures  may  precipitate  memories  of  the 
torture  implements  or  methods.  An  authoritarian  inter- 
action between  physician  and  patient  as  well  as  language 
difficulties  may  cause  acute  emotional  reactions  or  pro- 
found withdrawal.  Consequently,  information  required 
for  diagnosis,  treatment,  and  preventive  interventions 
may  be  missed.  Our  rapidly  changing  world  requires  that 
we  become  aware  of  the  context  in  which  our  multicul- 
tural population  has  arrived  in  the  United  States.  In  this 
article,  we  address  how  the  risk  factors  of  refugee  status 
and  torture  or  trauma  influence  health  status. 


Displaced  Peoples 

It  has  been  estimated  that  there  are  50  million 
refugees  in  the  world,  of  whom  23  million  have  been 
forced  to  flee  their  countries  of  origin.12  Men  and 
women,  elderly  persons,  children,  and  adolescents  must 
confront  the  loss  of  home,  family,  culture,  language,  and 
all  that  represented  stability  and  security.  Malnourished 
and  sometimes  diseased,  they  may  have  lived  in  chaotic 
camps,  further  exposing  them  to  violence  and  intimida- 
tion. Some  of  the  following  factors  that  lead  up  to  the 
decision  to  flee  have  been  described:  political  repres- 
sion, detention,  torture,  terrorism,  disappearances  of 
family  and  friends,  loss,  and  exile.3(pp7'l0)  From  5%  to 
35%  of  the  world's  refugees  have  been  estimated  to  have 
experienced  torture,4lp8SI  which,  given  the  above  figures, 
suggests  that  the  population  at  risk  lies  between  1 . 1 and 
8 million.  To  these  must  be  added  the  substantial  num- 
ber of  internally  displaced  people  who  have  been  the 
recipients  of  torture.  Many  others,  although  not  directly 
tortured,  have  been  exposed  indirectly  as  family  or 
friends  of  those  who  have  been  abused. 

Torture 

Torture  in  this  context  does  not  refer  to  domestic  or 
street  violence.  Rather,  it  is  a process  of  brutal  human 
degradation  that  occurs  in  a setting  of  political  repres- 


From  Survivors  International  (Drs  Weinstein.  Dansky.  and  lacopino)  and  the  Western  Regional  Office  of  Physicians  for  Human  Rights  (Dr  lacopino), 
San  Francisco.  California. 

Reprint  requests  to  Harvey  M.  Weinstein.  MD.  MPH,  Human  Rights  Center,  University  of  California.  Berkeley.  Berkeley.  CA  94720-2340. 
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sion  or  state-sponsored  terrorism.  The  World  Medical 
Association,  in  its  Declaration  of  Tokyo  (1975),  defines 
it  as  follows: 

Torture  is  . . . the  deliberate,  systematic,  or  wanton  infliction  of 
physical  or  mental  suffering  by  one  or  more  persons,  acting 
alone  or  on  the  orders  of  any  authority,  to  force  another  person 
to  yield  information,  to  make  a confession,  or  for  any  other 
reason. 

The  United  Nations  Convention  Against  Torture 
(1984)  notes  that  torture  may  take  the  form  of  physical 
or  mental  abuse,  it  is  intentional,  and  it  has  a larger  goal. 
“[S]uch  pain  or  suffering  is  inflicted  by  or  at  the  acqui- 
escence of  or  with  the  consent  of  a public  official  or 
other  person  acting  in  an  official  capacity.”  Examples  of 
this  come  readily  to  mind:  Chile,  Argentina,  El  Salvador, 
Guatemala,  South  Africa,  and  others.5  An  epidemiology 
of  torture  is  difficult  to  develop  because  it  is  carried  out 
in  secret  and  suppressed  from  public  knowledge. 
Without  the  work  of  such  organizations  as  Amnesty 
International,  Physicians  for  Human  Rights,  or  Human 
Rights  Watch,  little  would  be  known.  In  an  analysis  of 
1992  Amnesty  International  data  from  sources  as  diverse 
as  ex-prisoners,  family  members,  and  lawyers,6  it  was 
determined  that  “systematic  torture  and/or  ill  treatment” 
is  carried  out  in  93  countries  of  the  world.7 

Sergio  Pesutic,  a Chilean  physician,  has  described 
torture  as  “the  dehumanized  use  of  power.”8  Torture  is 
thus  an  instrument  of  oppression,  it  is  state-sponsored, 
and  it  is  a display  of  overwhelming  power  on  a person- 
al level. 

Why  do  states  torture,  and  how  does  it  affect  its  vic- 
tims? The  following  five  purposes  have  been  suggested 
for  torture9:  information  gathering,  the  incrimination  of 
others,  the  indoctrination  of  the  government’s  political 
belief  system,  intimidation,  and  isolation  (from  col- 
leagues or  similarly  minded  antigovernment  comrades). 
Torture  usually  occurs  in  a context  where  social  and  psy- 
chological factors  have  coalesced  to  allow  the  dehuman- 
ization and  negative  labeling  of  targeted  groups  and 
where  obedience  to  orders  or  authorization  by  the  gov- 
ernment becomes  the  reason  to  act,  usually  under  the 
guise  of  patriotism.10  Aside  from  the  many  physical 
sequelae  of  torture,  the  process  is  designed  to  render  its 
victims  nonhuman.  Torture  destroys  the  self  and  the  very 
foundations  of  stability;  the  person  undergoing  torture 
can  believe  in  nothing;  questions  of  morality  become 
irrelevant;  decisions  may  become  impossible  choices; 
and  survival  may  mean  either  forced  betrayal  or  lifelong 
guilt.  In  a classic  paper  on  brainwashing,  three  compo- 
nents were  noted  to  be  required  for  breaking  down 
someone’s  resistance:  debility,  dependency,  and  dread.11 
Even  with  the  utmost  of  human  resiliency,  long-term 
effects  of  these  experiences  are  likely. 

Why  Is  This  Important  to  American  Physicians? 

Up  to  now,  the  United  States  has  welcomed  most  of 


TABLE  1 —Historical  Risk  Factors  for  Torture 

Refugee  or  political  asylee  status 

Immigrant  from  country  with  totalitarian  history 

Member  of  minority  group  in  country  of  origin 

Member  of  minority  political  party  in  country  of  origin 

Civil  war  in  country  of  origin 

Residence  in  refugee  camp 

Military  government  in  country  of  origin 

Prisoner  of  war 

Flash-point  country — that  is,  Bosnia,  Somalia,  Rwanda 
Multiple  family  members  deceased  due  to  trauma 
History  of  arrest  or  detention 
Leadership  in  an  antigovernment  organization  or 
relative  of  same 


the  world's  legal  immigrants  and  refugees.  California 
has  received  more  of  this  population  than  any  other  state. 
From  1985  to  1992,  810,750  refugees  and  asylees  were 
granted  US  permanent  resident  status,  and  more  than  7 
million  legal  immigrants  arrived  during  the 
1980s.12,pp80-81'891  In  1990  it  was  estimated  that  about 
600,000  refugees  lived  in  California  (almost  a third  of 
the  nation’s  total).13  As  well,  it  was  estimated  that  1 of  50 
Californians  was  a refugee.  A substantial  number  of 
refugees  are  found  throughout  the  western  states. 

The  major  population  groups  have  come  from 
Southeast  Asia,  Latin  America,  and  eastern  Europe.  A 
large  number  of  these  refugees  have  experienced  torture 
in  such  diverse  places  as  Cambodia,  Vietnam,  the 
Philippines,  Argentina,  Uruguay,  Chile,  El  Salvador, 
Guatemala.  India,  the  former  Yugoslavia,  countries  of 
the  former  USSR,  Ethiopia,  Eritrea,  Zaire,  Somalia, 
Kenya,  South  Africa,  and  many  of  the  Middle  Eastern 
states.  Along  with  the  multitude  of  skills  and  hope  that 
they  bring,  they  carry  a legacy  of  guilt  and  terror.  A sim- 
ple Pap  smear  may  awaken  a memory  of  sexual  trauma 
at  the  hands  of  militia;  a bright  light  in  the  eye  can  bring 
forth  a memory  of  interrogation;  a question  about  scars 
may  elicit  profound  fear  of  being  reported  to  govern- 
ment authorities. 

To  provide  comprehensive  care,  physicians  must 
become  aware  of  the  possibility  of  torture  in  a refugee’s 
or  immigrant’s  history  and  develop  the  ability  to  recog- 
nize physical  signs  that  indicate  that  torture  has 
occurred.  From  our  clinical  experience  with  more  than 
300  refugee  survivors  of  torture  and  from  the  relevant 
literature,14  we  propose  a set  of  risk  factors  the  presence 
of  which  in  a history  are  suggestive  of  the  possibility 
that  a patient  may  have  been  tortured  (Table  1 ). 

Methods  of  Torture 

Torture  may  include  both  physical  and  psychological 
methods,  although  they  cannot  always  be  separated.  For 
example,  hooding  impedes  normal  breathing  but  also 
produces  disorientation  and  fear.  Tables  2 and  3 illustrate 
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common  torture  methods  described  by  several 
authors.-1|pp8'9’15'17  Although  there  is  much  similarity  of 
methods  around  the  world,  especially  in  a regional  con- 
text, there  is  also  variation.  Survivors  may  be  unable  to 
describe  exactly  what  happened  to  them  because  they 
may  have  been  blindfolded,  lost  consciousness,  sustained 
head  injury,  or  have  difficulty  recalling  or  revealing  the 
especially  traumatic  components  of  their  experience. 

The  list  given  in  Table  2 is  not  exclusive,  and  other 
forms  of  torture,  such  as  stretching  on  a rack,  are  still 
used.  Sexual  torture  is  common18  and,  not  surprisingly, 
often  underreported  by  men  and  women.  The  use  of 
implements  and  animals  to  humiliate  and  destroy  the  will 
often  produce  intense  shame  and  a need  for  concealment. 

Torturers  often  attempt  to  conceal  their  acts.  To  avoid 
physical  evidence  of  beating,  torture  is  often  performed 
with  a wide,  blunt  object,  and  victims  are  sometimes 
covered  with  a rug — or  shoes,  in  the  case  of  falanga 
(beating  the  soles  of  the  feet) — to  distribute  the  force  of 
individual  blows.  Stretching,  crushing  injuries,  and 
asphyxiation  are  also  forms  of  torture  that  produce  max- 
imal pain  with  minimal  evidence.  For  the  same  reason, 
wet  towels  may  be  used  with  electric  shocks. 

Psychological  torture  is  part  and  parcel  of  physical 
abuse  as  well.  Specific  psychological  methods  have  been 
honed  through  the  years  that  are  specially  designed  to 
promote  “debility,  dependency,  and  dread"  so  as  to  break 
people  down.  Included  in  these  are  sensory  deprivation 
(isolation,  hooding,  constant  noise,  darkness),  the 
restriction  of  physiologic  needs  (food,  water,  sleep,  toi- 
let), and  social  isolation.  Added  to  these  are  humiliation 
in  word  and  deed,  overcrowding,  filth,  sexual  abuse, 
threats,  the  use  of  drugs  to  distort  reality  or  compromise 
breathing,  and  the  use  of  psychological  interrogation 
techniques  that  reinforce  helplessness,  such  as  abusing 
victims  regardless  of  their  responses  to  the  interrogation. 


TABLE  2.- 

-Some  Common  Methods  of  Physical  Torture* 

Method 

Examples  f 

Beatings 

...Hitting,  clubbing,  kicking— whole  body  or  specific 
parts  (head,  genitalia)— with  fists,  clubs,  rifles;  tele- 
fono, falanga,  pianton,  stabbings,  and  razor  cuts 

Electric  shock .. 

...Cattle  prod,  multiple  electrodes,  electrically  charged 
bedspring  (to  breasts,  genitals,  anus) 

Burning 

...Cigarettes,  cigars,  other  hot  implements,  wet  and 
dry  submarino,  forced  inhalation  of  chemicals 

Asphyxiation ... 

...Wet  and  dry  submarino,  forced  inhalation  of 
chemicals 

Stretching 

...Suspension  by  limbs,  forced  abduction  of  the  legs 

Genital  torture 

...Blunt  or  penetrating  trauma,  electrical,  vaginal  or 
anal  rape,  animal  rape 

Other  trauma.. 

...Fingernail  and  toenail  removal,  removal  of  teeth  or 
dental  fractures,  prolonged  exposure  to  heat  or  cold 

•From  van  der  Veer,1  Rasmussen,11  Randall  and  Lutz." 

t Telefono  is  simultaneous  beating  of  the  ears;  falanga  is  beating  of  the  soles  of  the 
feet;  pianton  is  forced  standing;  wet  submarino  refers  to  the  submersion  of  the  head 
in  contaminated  water  or  other  liquid  or  semiliquid  waste,  such  as  feces;  dry  sub- 
marino involves  asphyxiation  by  a plastic  bag  or  chemical  inhalation. 

TABLE  3 —Some  Common  Forms  of  Psychological  Torture* 

Threats — pain,  torture,  execution 
Isolation  and  uncertainty  about  release 
Sensory  deprivation 
Mock  executions 

Forced  witnessing  of  beatings,  rapes,  or 
executions  of  friends  or  family 
Sleep  deprivation 
Interrogation  for  hours 
Excessive  noise 


•From  van  der  Veer1  and  Stover  and  Nightingale.1 


Physical  and  Psychological 
Consequences  of  Torture 

Given  the  number  and  variety  of  torture  methods, 
widespread  signs  and  symptoms  are  possible  (Tables  4 
and  5).  Because  most  of  the  patients  who  present  in  the 
United  States  will  no  longer  be  in  the  acute  post-torture 
state,  we  will  describe  some  of  the  major  subacute  and 
chronic  effects  of  torture. 

Specific  signs  and  symptoms  may  include  scarring; 
hearing  loss,  with  tears  in  the  pars  tensa;  rib  or  other  frac- 
tures; pulmonary  tuberculosis;  rectal  bleeding;  knee  or 
vertebral  problems;  dysesthesia;  plexopathy,  especially 
brachial  plexopathy;  radiculopathies;  hematuria  and 
dysuria;  and  sexually  transmitted  diseases.  Combining 
relevant  facts  in  the  history  with  more  specific  questions 
about  torture  will  illuminate  many  of  the  physical  find- 
ings and  presenting  symptoms.  It  should  be  kept  in  mind, 
however,  that  the  degree  of  correlation  between  long- 
term signs  and  symptoms  and  specific  torture  methods  is 
variable,  and  often  the  effects  of  torture  may  not  be  dis- 
tinguishable from  other  diagnostic  possibilities. 

The  most  dramatic  psychological  consequence  of 
torture  and  other  extraordinary  stressful  events  is  the 
onset  of  the  post-traumatic  stress  disorder.  Recently 
revised  by  the  American  Psychiatric  Association,19  the 
case  definition  includes  key  components  as  shown  in 
Table  6. 

The  full  definition  of  the  syndrome  of  PTSD  can  be 
found  in  the  American  Psychiatric  Association's 
Diagnostic  and  Statistical  Manual  of  Mental  Disorders.19 
Symptoms  may  antedate  the  trauma;  patients  may  expe- 
rience symptoms  from  several  diagnostic  categories. 
The  manifestations  of  the  post-traumatic  stress  syn- 
drome may  vary  according  to  the  culture  and  language 
of  the  person  who  has  experienced  the  traumatic  event. 
A recent  study  suggests  that  the  severity  and  type  of  pre- 
senting symptoms  may  reflect  how  the  torture  was  per- 
ceived by  the  survivor,  the  nature  of  the  stressors  after 
the  torture,  and  finally,  the  degree  of  social  support 
received  by  the  survivor.20 

Because  most  of  those  who  have  experienced  torture 
have  appeared  in  western  countries  after  long  histones  of 
trauma,  including  uprooting,  civil  disturbance,  and  flight. 


WJM,  September  1996 — Vol  165,  No.  3 


Torture  and  War  Trauma  Survivors  in  Primary  Care — Weinstein  et  al  115 


TABLE  4 .—Key  Physical  Consequences  of  Torture 


All  organ  systems  may  be  affected 
Psychosomatic  and  neurologic  symptoms  are  most 
typical  in  chronic  state 

Musculoskeletal  system  symptoms  are  common  in 
acute  and  chronic  states 

Falanga  may  result  in  subcutaneous  fibrosis  and  a 
compartment  syndrome  of  the  feet 
Electricity  and  various  methods  of  burning — 
cigarettes,  chemical — may  leave  characteristic  skin 
changes 

Whipping  may  leave  a characteristic  pattern  of  scars 
Body  suspension  and  stretching  of  limbs  may  result 
in  characteristic  musculoskeletal  and  nerve 
injuries — such  as  brachial  plexopathies 
Beatings  to  the  head  with  loss  of  consciousness  may 
contribute  to  organic  brain  dysfunction 
Genital  trauma  is  often  associated  with  subsequent 
sexual  dysfunction 


TABLE  5 .—Key  Psychological  Consequences  of  Torture 

Post-traumatic  stress  disorder 
Generalized  anxiety  disorder 
Major  depression 

Psychosis  or  brief  psychotic  reactions 
Chronic  organic  brain  syndromes  due  to  head  trauma 
or  asphyxiation;  primarily  attentional  and  cognitive 
difficulties 

Substance  and  alcohol  abuse 
Sexual  dysfunction 


with  superimposed  acculturative  stress,  it  is  difficult  to 
ascertain  whether  there  is  a “torture  syndrome”  separate 
from  the  effects  of  refugee  trauma.  In  addition,  as  social 
epidemiologists  have  increasingly  elucidated,  the  effects 
of  a traumatic  experience  are  a culmination  of  biologic 
predisposition,  environmental  stress,  coping  factors,  and 
other  mediating  variables,  such  as  a person’s  social  sup- 
port, that  may  serve  as  protective  influences.21'23 
Consequently,  we  do  not  have  a comprehensive  picture  of 
which  torture  survivors  will  have  long-term  problems 
develop  and  which  will  show  a resilience  that  allows  for 
normal  lives.  We  do  know  that  there  is  a generally  com- 
plete picture  of  the  health  effects  of  refugee  trauma,24  and 
the  separate  effects  of  torture  over  and  above  other  influ- 
ences of  political  repression  on  Turkish  activists,  for 
instance,  have  recently  been  demonstrated.25  Other 
researchers  have  examined  the  effects  of  culture  on  the 
post-traumatic  stress  disorder,  a critical  question  when 
survivors  arrive  in  America  from  many  different  back- 
grounds.26'3" Given  the  complexity  of  these  influences,  it 
is  important  to  emphasize  that  torture  exists,  and  that 
over  and  above  refugee  trauma,  it  leaves  physical  and 


emotional  scars  that  can  be  measured  or  observed. 
Symptom  presentation  is  influenced  by  culture,  and 
whether  any  given  person  experiences  long-term  prob- 
lems is  a result  of  complex  interactions  of  history,  biolo- 
gy, the  nature  of  the  stressor,  and  the  support  received. 

Illustrative  Case 

“Susana”  grew  up  in  a large  middle-class  family  of 
eight  children.  Two  of  her  siblings  were  politically 
active,  and  when  she  was  14,  one  of  her  brothers  was 
“disappeared.”  Over  the  next  few  years,  several  mem- 
bers of  her  extended  family  were  arrested,  tortured,  and 
executed. 

As  a teenager,  she  was  arrested  without  charge  and 
brought  to  the  office  of  the  local  militia.  Interrogated  and 
tortured  daily,  she  was  accused  of  aiding  a rebel  group. 
Beatings  with  fists,  kicks,  and  whips  occurred  whether 
or  not  she  gave  any  response.  On  most  occasions,  she 
was  beaten  bloody;  often  she  was  left  unconscious.  The 
torturers  used  a variety  of  techniques:  she  was  suspend- 
ed upside-down  from  a bar  by  her  hands  and  ankles  as 
her  feet  were  beaten  (falanga ) and  then  forced  to  walk 
on  sharp  stones.  Both  ears  were  struck  simultaneously 
with  open  fists  ( telefono ),  causing  intense  head  pain.  She 
experienced  mock  executions  and  forced  confessions  at 
gunpoint. 

After  a period  of  solitary  confinement,  she  was  placed 
in  a small  communal  cell  with  50  women.  The  women 
slept  on  a concrete  floor  with  no  heat,  no  toilet,  no  venti- 
lation, and  little  light  or  food.  Women  were  taken  out  and 
raped;  some  never  returned.  The  women  were  humiliated 
in  many  ways.  Susana  was  sexually  abused  and  became 
suicidal.  She  remained  in  the  cell  for  five  months,  during 
which  time  20  of  the  women  were  killed. 

After  release,  she  eventually  left  her  country,  fearful 
of  being  rearrested.  Her  once-close  family  is  now  scat- 
tered all  over  the  world.  Soon  after  she  arrived  in 
California,  a cousin  concerned  about  Susana’s  depres- 
sion, insomnia,  and  fearfulness  referred  her  to  our  clin- 
ic. At  first  she  was  interested  only  in  medical  treatment 
of  the  chronic  musculoskeletal  pain  in  her  knees  and  feet 
and  of  abdominal  pain  that  was  continuous.  As  her  med- 
ical treatment  proceeded,  she  began  to  talk  about  the 
experiences  that  had  left  her  with  these  symptoms.  As 
memories  resurfaced,  a suggestion  was  made  that  psy- 
chotherapy might  be  of  help.  Although  ambivalent,  she 
met  with  a Survivors  International  clinician  and  began 
the  long  process  of  healing. 

Torture  Survivors  and  Health 
Care  Professionals 

Given  the  nature  of  torture  and  the  legacy  of  trauma, 
it  is  not  surprising  that  torture  survivors  or  victims  of 
brutal  wars  bring  to  the  medical  visit  vulnerabilities  that 
influence  the  physician-patient  interaction.  At  a mini- 
mum, there  may  exist  a basic  mistrust  that  makes  the  act 
of  receiving  care  difficult.  In  addition,  one  study  has 
reported  that  some  20%  of  torture  survivors  indicate  the 
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TABLE  6 -Post-Traumatic  Stress  Disorder * 


Traumatic  event 

Experience  or  exposure  to  events  involving  actual  or  threatened  death  or  serious  injury, 
or  a threat  to  the  physical  integrity  of  self  or  others 

Response  involved  intense  fear,  helplessness,  or  horror 

Reexperiencing  or  reliving  of  the  initial  event  (>1  of  these) 

Recurrent,  intrusive,  and  distressing  recollections  of  the  event,  such  as  images,  thoughts, 
or  perceptions 

Recurrent  distressing  dreams  of  the  event 

Acting  or  feeling  as  if  the  traumatic  event  were  recurring,  that  is,  reliving,  illusions, 
hallucinations,  and  dissociative  flashback  episodes 

Great  distress  when  exposed  to  cues  that  provoke  memories  of  the  trauma 

Physiologic  responses  when  exposed  to  cues  that  provoke  memories  of  the  experience 

Persistent  avoidance  of  stimuli  associated  with  the  trauma  and  numbing  of 

general  responsiveness 

Patient  avoids  any  activities,  feelings,  or  anything  that  may  provoke  memories  of  the 
experience;  survivors  may  avoid  engaging  in  many  of  life's  important  activities  and  may 
not  feel  involved  with  others;  they  may  experience  a lack  of  feeling  and  a sense  that  they 
may  not  have  a normal  life  course 

Persistent  symptoms  of  increased  arousal 

Sleep  difficulties,  anger,  hypervigilance 


•Adapted  from  the  Diagnostic  and  Statistical  Manual  of  Mental  Disorders,  4th  edition.” 


involvement  of  a physician  in  their  torture.15  Physicians 
who  participate  in  torture  may  examine  victims  and 
report  their  weaknesses  to  the  torturers;  they  resuscitate 
and  treat  them  to  allow  further  abuse;  they  falsify  death 
certificates;  and,  despite  the  Hippocratic  Oath  or  its 
equivalent,  they  do  not  overtly  protest. 

Many  survivors  are  afraid  to  talk,  especially  about 
what  happened,  for  fear  of  reexperiencing  the  trauma. 
They  may  be  afraid  of  repercussions  to  themselves  or 
family  or  of  bringing  pain  to  those  they  love.  Some  may 
fear  not  being  believed  or,  if  they  are,  of  being  ostra- 
cized— for  example,  if  they  were  raped.  Shame  and  guilt 
may  interfere  with  acknowledging  the  torture  experience. 

Because  survivors  of  torture  have  at  one  time  felt  so 
helpless,  the  act  of  placing  themselves  in  the  passive  role 
with  any  authority  figure  such  as  a physician  may  pro- 
voke anger  or  withdrawal.  Guarded  histories  may  also 
reflect  an  attempt  to  protect  the  physician  from  the  hor- 
ror that  they  carry  within.  Psychosomatic  symptoms 
may  reflect  the  need  to  hide  their  heinous  experience 
from  themselves  as  well  as  others. 

It  is  important  for  physicians  to  become  aware  of 
these  vulnerabilities  and  to  recognize  that  the  patient- 
physician  interaction  can  be  structured  in  such  a way  as 
to  minimize  the  stress  and  promote  open  responses. 
Good  medical  care  for  refugees  and  torture  survivors 
depends  on  obtaining  a complete  history  that  reflects  the 
trauma  experience.  Table  7 describes  key  issues  that 
should  be  considered. 

Training  for  health  and  mental  health  professionals  is 
available  through  programs  developed  by  such  organiza- 


tions as  Survivors  International  and  Physicians  for 
Human  Rights. 

Conclusion 

The  treatment  of  patients  who  have  had  exposure  to 
war  violence  and  torture  poses  a special  problem  for  pri- 
mary care  physicians.  Symptoms  of  illness  may  be 
vague  and  persistent;  signs  of  torture  can  be  subtle  and 
may  be  overlooked  if  patients  cannot  talk  about  the  trau- 
ma. Physicians  are  faced  with  the  dilemma  of  making  a 
decision  as  to  whether  it  is  critical  to  pursue  a line  of 
questioning  that  may  reveal  horrors  and  memories  that 
cause  patients  considerable  pain.  Yet,  if  the  signs  and 
symptoms  suggest  that  trauma  underlies  the  presenting 
problem,  a physician  is  bound  to  explore  the  area  in  a 
gentle  way  that  makes  it  clear  that  he  or  she  is  open  to 
hearing  the  story.  It  is  critical  that  if  these  questions  are 
explored,  there  must  be  time  set  aside  to  do  so.  This  may 
necessitate  an  additional  visit.  When  the  presenting 
symptom  is  not  relevant  to  the  torture  history,  it  may  be 
that  exploration  is  optional.  Clearly,  however,  in  an 
ongoing  therapeutic  relationship,  a shared  knowledge  of 
what  happened  will  likely  enable  the  physician  to  offer 
more  comprehensive  and  thoughtful  care  for  the  patient. 

It  is  important  that  patients  not  be  retraumatized  by 
the  process  of  history  taking.  Physicians  working  with 
refugees  who  may  have  experienced  torture  can  enhance 
their  knowledge  both  by  literature  review  and  training. 
In  addition,  using  the  consultative  or  referral  resources 
of  mental  health  professionals  trained  to  work  with  tor- 
ture survivors  results  in  a collaboration  that  can  maxi- 
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TABLE  7.— Interviewing  Torture  Survivors 


The  Setting 

As  un-cell-like  as  possible 

Comfortable  climatic  conditions 

All  objects  in  view  (no  screens) 

Awareness  that  anxiety  can  be  triggered  by  seemingly  innocent  objects 

The  Process 

Waiting  for  appointments  may  trigger  patient  anxiety  because  of  the  remembered 
waiting  for  torture 

Decrease  anxiety  by  explaining  who  you  are,  what  your  role  is,  and  how  the  interview 
and  examination  will  work;  it  is  critical  to  diminish  the  element  of  surprise,  especially 
with  certain  examinations  or  treatments  such  as  venipuncture  or  pelvic  examination 

Give  patient  some  sense  of  control — for  example,  to  take  a break  or  use  washroom 

Questioning  should  be  done  gently 

Questions  should  be  tactful  but  direct — for  example,  "People  with  memory  problems  or 
bad  dreams  have  often  been  tortured  or  traumatized.  Is  this  something  that  has 
happened  to  you?" 

Acknowledge  that  disclosure  is  difficult 

Educate  patient  about  symptoms — that  it  is  common  to  feel  that  the  symptoms  are 
indications  of  mental  illness;  offer  reassurance  that  these  are  normal  reactions  to 
abnormal  events 

Correct  misperceptions — for  example,  sexual  torture  usually  does  not  result  in  impotence 
or  sterility 

Interpreters 

Use  interpreters,  but  be  aware  that  problems  exist  with  using  family  members,  fellow 
nationals,  or  North  Americans  who  may  miss  cultural  nuances;  sensitivity  is  critical 

Education 

Teach  about  the  North  American  health  care  system 

Refer  for  psychological  counseling  and  know  referral  centers 

Refer  for  social  services 


mize  the  prospects  of  recovery.  Various  psychotherapeu- 
tic techniques  and  psychopharmacologic  interventions 
have  effectively  alleviated  war  trauma  symptoms. 

It  is  not  easy  to  learn  about  war  trauma.  It  is  more  dif- 
ficult to  hear  stories  of  torture.  Even  physicians  who  have 
been  trained  to  hear  and  see  the  worst  may  not  be  pre- 
pared for  the  evil  that  humanity  can  impose  on  itself.  It  is 
not  uncommon  for  those  who  treat  torture  survivors  to 
experience  depression,  anxiety,  nightmares,  and  irritabil- 
ity. A willingness  to  talk  with  colleagues  about  these 
patients  goes  a long  way  in  ameliorating  these  responses. 
In  addition,  knowing  the  resources  for  patients  affords 
physicians  the  opportunity  to  both  leam  about  torture  and 
find  assistance  in  dealing  with  difficult  issues. 

Torture  is  one  of  the  new  epidemics  that  is  sweeping 
the  world.  The  mass  migration  of  people  across  conti- 
nents and  over  oceans  means  that  we  must  be  prepared 
to  diagnose  and  compassionately  treat  the  many  sur- 
vivors for  whom  the  sanctuary  of  the  United  States  can 
provide  only  partial  safety.  With  our  help,  refugee  sur- 
vivors of  torture  may  at  last  find  some  measure  of  secu- 
rity and  well-being. 
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Trends  in  California  Homicide,  1970  to  1993 

LAWRENCE  D.  CHU,  MS,  and  SUSAN  B.  SORENSON,  PhD,  Los  Angeles,  California 

In  addition  to  the  need  to  identify  homicide  trends  among  well-documented  risk  groups,  this  investi- 
gation was  conducted  to  expand  the  limited  existing  knowledge  about  the  risk  of  homicide  according 
to  educational  attainment  and  among  2 growing  ethnic  groups,  Hispanics  and  Asians.  We  examined 
the  death  certificates  of  the  69,621  persons  who  died  of  homicide  in  California  from  1970  through 
1993.  Age,  sex,  race  and  ethnicity,  and  education  level  of  the  victim,  along  with  the  homicide  method, 
were  abstracted  from  each  record.  Frequencies,  rates,  and  relative  risk  were  calculated.  Substantial  in- 
creases in  the  homicide  rates  occurred  for  15-  to  19-year-olds  (4.0-fold),  men  (1.9-fold),  Hispanics  (2.5- 
fold),  and  Asians  or  others  (1.7-fold)  from  1970  to  1993.  The  use  of  firearms  consistently  accounted 
for  a growing  proportion  of  all  homicides,  reaching  a high  in  1993  of  75%  for  all  persons  and  90%  for 
15-  to  19-year-olds.  High  school  dropouts  have  the  highest  homicide  risk  of  all  education  groups. 
Homicide  risk  differentials  by  ethnicity,  sex,  and  age  all  increased  during  the  study  period.  Persons  of 
color  and  youth  have  been  disproportionately  affected  by  homicide  for  many  years,  and  these  data 
indicate  that  things  are  getting  worse.  Redoubled  collaborative  prevention  and  intervention  efforts 
are  needed  to  reverse  this  trend. 

(Chu  LD,  Sorenson  SB:  Trends  in  California  homicide,  1 970  to  1 993.  West  | Med  1 996;  1 65:1 1 9-1 25 


Homicide  is  an  increasing  public  health  concern  in 
the  United  States.  It  perennially  ranks  among  the 
ten  leading  causes  of  death,  and  rates  have  been  increas- 
ing since  1960  even  as  death  rates  from  other  causes 
have  decreased.1'5  The  United  States  leads  industrialized 
nations  with  the  highest  homicide  numbers  and  rates; 
among  15-  to  24-year-olds,  the  US  homicide  rate  is  more 
than  four  times  the  next  highest  rate.6  The  increased 
number  of  homicides  and  other  intentional  injuries  is  so 
alarming  that  violence  was  declared  a public  health 
emergency  in  1992.7 

Sex,  race  or  ethnicity,  and  age  have  been  associated 
with  homicide  risk,  and  firearms  have  been  identified  as 
a major  external  cause  of  homicide.8-12  The  highest 
homicide  rates  in  the  nation  generally  occur  in  men, 
African  Americans,  and  15-  to  34-year-olds;  in  fact, 
homicide  is  the  leading  cause  of  death  for  young 
African-American  men  and  women.13  Geographic  com- 
parisons of  homicide  show  high  rates  in  the  South  and 
West  and  lowest  rates  occurring  in  the  North  and  the 
Northeast.14,15 

California  is  of  particular  interest  because  it  has  one 
of  the  highest  rates  in  the  United  States,  accounting  for 
nearly  one  of  every  six  homicides  in  the  nation.16  From 
1986  to  1988,  California  reported  homicide  rates  for 
young  white  men  and  young  African-American  men  to 
be  92%  and  67%,  respectively,  above  the  nation’s  aver- 
age. Studying  an  ethnically  diverse  population  such  as 
California’s  will  expand  the  knowledge  about  the  homi- 


cide risk  in  groups  about  whom  we  know  relatively  lit- 
tle, specifically,  Hispanics  and  Asians.  Data  on  homicide 
trends  and  patterns  in  California  will  be  useful  in  devel- 
oping future  studies  targeting  other  risk  factors  and 
expanding  our  knowledge  of  homicide  risk. 

Methods 

Study  Population 

The  study  population  comprised  the  69,621  persons 
who  died  of  homicide  in  California  from  1970  through 
1993.  California  residents  who  died  outside  the  state 
were  excluded.  Death  certificate  data  were  obtained 
through  the  California  Master  Mortality  Data  Tapes 
made  available  by  the  California  Department  of  Health 
Services.  Homicide  deaths  were  identified  using  the 
eighth  and  ninth  revisions  of  the  International 
Classification  of  Diseases  (ICD-8,  ICD-9)  external 
cause-of-death  codes.17,18 

Variables  of  Interest 

The  variables  of  interest  from  the  death  certificate 
data  included  sex,  race,  ethnicity,  age,  and  education 
level  of  the  victim  and  the  method  of  homicide  as  iden- 
tified through  the  ICD  external-cause-of-death  codes. 
Referent  groups  were  established  for  each  of  the  demo- 
graphic variables  for  comparison  and  for  calculating  the 
relative  risk. 

Race  and  ethnicity  were  classified  into  four  groups: 
non-Hispanic  white,  African  American,  Hispanic,  and 
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ABBREVIATIONS  USED  IN  TEXT 

Cl  = confidence  interval 

ICD  = International  Classification  of  Diseases 

RR  = relative  risk 


Asian  and  other  based  on  three  death  certificate  vari- 
ables: race,  Hispanic  origin,  and  Spanish  surname.  Race 
categories  on  death  certificates  included  black,  white, 
Asian,  American  Indian,  and  other.  California  death  cer- 
tificates consistently  used  a Hispanic  identifier  begin- 
ning in  1987,  which  precluded  the  identification  of 
Hispanics,  a substantial  portion  of  California’s  popula- 
tion19 for  much  of  the  study  period.  For  this  reason,  a 
Spanish  surname  file  of  12,497  names  from  the  US 
Bureau  of  the  Census  was  compared  with  decedents’  last 
names  to  identify  Hispanic  homicide  victims.20  An  addi- 
tional 2,064  surnames  were  added  to  the  list  to  identify 
those  who  were  missed  by  the  original  surname  file  but 
who  were  thought  to  be  of  Spanish  descent  (for  example, 
hyphenated  names  such  as  Lopez-Garcia).  African 
Americans  and  Asians  were  excluded  from  the  surname 
linkage  to  reduce  possible  misclassification.  Four  eth- 
nic-racial groups  were  created:  black,  white,  Hispanic, 
and  Asian  or  other.*  Because  of  the  relative  stability  of 
their  homicide  rate,  non-Hispanic  whites  were  used  as 
the  referent  group  for  comparisons  by  ethnicity. 

Age  was  categorized  into  ten  groups:  0 to  4 years,  5 
to  14  years,  15  to  19  years,  20  to  24  years,  25  to  34 
years,  35  to  44  years,  45  to  54  years,  55  to  64  years,  65 
to  74  years,  and  75  years  or  older.  Because  most  homi- 


*Population projections — that  is,  denominator  data — for  Native  Americans 
were  not  available  until  1990.  Thus,  an  “Asian  and  other"  group  was  used  in  the 
analyses. 


cide  victims  are  teenagers  and  young  adults,  the  15-  to 
24-year  age  group  was  divided  into  two  5-year  age 
groups.  The  35-  to  44-year  age  group  was  used  as  a ref- 
erent because  the  annual  average  homicide  rate  of  that 
group  closely  parallels  the  annual  overall  homicide  rate; 
it  has  one  of  the  most  stable  homicide  rates;  it  can  be 
regarded  as  a transition  period  between  youth  and  mid- 
dle age  and  would  highlight  differential  risks  between 
the  two;  and  better  comparisons  to  youth  homicide  can 
be  made  with  this  group  (than  with,  for  example,  65-  to 
74-year-olds)  because  of  the  proximity  in  age. 

Five  categories  of  educational  attainment  were  estab- 
lished for  homicide  victims  aged  25  years  or  older: 
eighth  grade  or  less,  high  school  dropouts  (grades  9 to 
1 1),  high  school  graduates  (grade  12),  some  college  (1  to 
3 years),  and  college  graduates  (>4  years  of  college). 
Denominator  data  for  education  status  were  obtained 
from  the  annual  Current  Population  Surveys  from  the 
California  Department  of  Finance  and  included  persons 
aged  25  years  or  older  only.  Data  on  education  level 
were  available  on  death  certificates  starting  in  1989,  so 
relative  risks  were  calculated  for  the  1989  to  1993  peri- 
od. High  school  graduates  were  used  as  a referent  group 
because  of  the  relative  stability  of  their  homicide  rates 
and  because  it  was  the  modal  education  level. 

The  external  cause  of  homicide  (ICD  E-codes)  was 
separated  into  firearm  or  explosive  (965),  cutting  or 
stabbing  (966),  and  other  (960  to  964,  967  to  969). 
Firearm  and  explosive  homicides  were  treated  as  one 
category  until  1976,  when  they  were  assigned  separate 
categories.  The  number  of  homicides  due  to  explosives 
is  negligible  compared  with  the  number  of  firearm  homi- 
cides; explosives  consistently  accounted  for  less  than 
0.5%  of  all  firearm  and  explosive  homicides  after  1976. 


Figure  1. — The  California  homicide  rates  for  1970  to  1993  are  shown. 
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Figure  2. — The  California  homicide  rates  by  race  or  ethnicity — African  American,  Hispanic,  Asian  or  other,  and  non-His- 
panic  white — for  1 970  to  1 993  are  shown. 


Temporal  variations  in  homicide  frequency  were 
examined  by  month  and  season:  winter  (January  through 
March),  spring  (April  through  June),  summer  (July 
through  September),  and  fall  (October  through 
December). 

Denominator  data  for  sex,  race  or  ethnicity,  age,  and 
education  level  were  based  on  estimates  provided  by  the 
California  Department  of  Finance. 

Statistical  Analysis 

Frequencies  were  tabulated  to  compare  homicide 
methods  across  time  and  to  assess  seasonal  variations. 
Homicide  rates  per  100,000  persons  and  relative  risks 
(RR;  and  their  95%  confidence  intervals  [Cl])  were  cal- 
culated to  examine  homicide  risk  by  sex,  race  and  eth- 
nicity, age,  and  education.  Five  time  periods — 1970  to 
1974,  1975  to  1979,  1980  to  1984,  1985  to  1989,  and 
1990  to  1993 — were  used  to  facilitate  comparisons 
across  time. 

Results 

California’s  1993  homicide  rate  of  13.4  per  100,000 
is  an  81%  increase  from  the  1970  rate  of  7.4,  but  is  less 
than  the  1980  peak  of  14.8.  The  nation’s  homicide  rate 
follows  a similar  trend  observed  in  California  data: 
increasing  during  the  1970s,  peaking  in  1980,  decreas- 
ing in  the  early  1980s,  and  increasing  again  after  1985. 
California  and  US  homicide  rates  by  sex,  race  and  eth- 
nicity, and  age  groups  also  are  relatively  similar. 

Homicide  rates  are  higher  among  men  than  women, 
and  the  gender  disparity  is  growing  (Figure  1 ).  The  1993 
male  homicide  rate  of  22.1  per  100,000  is  1.9  times  the 
1970  rate  of  1 1.5  per  100,000.  Although  the  annual  rate 


change  was  relatively  small,  the  1993  female  homicide 
rate  was  1.3  times  the  1970  rate,  increasing  from  3.6  to 

4.7  per  100,000.  The  rate  increase  was  not  consistent;  as 
can  be  seen  in  Figure  1,  rates  increased  throughout  the 
1970s,  decreased  in  the  early  1980s,  and  increased  rela- 
tively steadily  to  the  end  of  the  study  period. 

As  shown  in  Figure  2,  homicide  rates  differ  substan- 
tially by  ethnic  group,  and  the  difference  between 
non-Hispanic  whites  and  the  three  minority  groups  is 
also  growing.  African-American  homicide  rates  are  con- 
sistently higher  than  those  of  other  groups;  the  1993  rate 
of  57.7  per  100,000  is  1 .6  times  the  1970  rate  of  36.4  per 
100,000.  Non-Hispanic  whites  had  a 1.2  times  increase 
in  homicide  rates  from  1970  to  1993  (from  5.0  to  5.9  per 

100.000) .  Hispanic  homicide  rates  rose  2.5  times  (from 

7.7  to  19.4  per  100,000),  and  homicide  rates  for  Asians 
and  others  increased  1.7  times  (from  4.5  to  7.6  per 

100.000)  from  the  1970  rate  during  the  same  period. 
Thus,  the  greatest  change  in  homicide  rates  by  ethnicity 
is  in  two  traditionally  understudied  groups,  Hispanics 
and  Asians. 

The  greatest  increase  in  homicide  rates  was  not  for  a 
certain  sex  or  a specific  ethnic  group  but  for  youth. 
Homicide  rates  for  15-  to  19-year-olds  increased  4.0- 
fold  from  8.4  to  33.7  per  100,000  from  1970  to  1993 
(Figure  3).  The  5-  to  14-year-old  group  had  the  second 
largest  increase — 3.2  times  from  0.76  to  2.4  per 
100,000 — followed  by  20-  to  24-year-olds  with  a 2.6 
times  increase  of  13.7  to  35.3  per  100,000.  While  the 
youth  homicide  rate  climbed,  the  risk  remained  relative- 
ly stable  or  dropped  for  other  age  groups. 

Changing  patterns  of  relative  risk  are  documented  in 
Table  1.  Whereas  men  consistently  had  significantly 
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higher  homicide  rates  than  women,  their  risk  relative  to 
women  increased  from  3.27  in  1970  to  1974  to  4.70  in 
1990  to  1993.  African  Americans  and  Hispanics  are  at  a 
substantially  higher  risk  than  non-Hispanic  whites. 
Moreover,  the  differential  increased  over  time,  ending 
with  a 9.00-fold  risk  for  African  Americans  and  a 3.26- 
fold  risk  for  Hispanics  in  1990  to  1993.  Asians  and  oth- 
ers had  lower  relative  risks  during  the  early  time  periods 
(0.96,  0.71,  0.72,  0.86),  indicating  a protective  factor 
until  1990  to  1993,  when  the  relative  risk  changed  direc- 
tion and  rose  to  1.17,  a statistically  significant  difference. 

A pronounced  change  is  noted  for  the  15-  to  19-year 
age  group.  From  1970  to  1984,  the  risk  of  homicide  for 
15-  to  19-year-olds  was  not  significantly  different  from 
that  for  35-  to  44-year-olds.  In  the  latter  half  of  the  1980s, 
their  relative  risk  increased  substantially  to  a 2.26-fold 
risk  in  1990  to  1993.  Across  each  of  the  five  time  peri- 
ods, 20-  to  24-year-olds  had  the  highest  risk,  and  5-  to 
14-year-olds  had  the  lowest  risk  relative  to  the  35-  to  44- 
year  age  group.  The  20-  to  24-year  and  25-  to  34-year  age 
groups  have  consistently  high  relative  risks  for  homicide, 
ending  with  a 2.41-  and  1.50-fold  risk  of  homicide, 
respectively,  in  1990  to  1993.  Persons  younger  than  15 
years  and  older  than  44  years  were  consistently  at  a lower 
risk  of  homicide  than  35-  to  44-year-olds. 

For  persons  aged  25  and  older  during  1989  to  1993 
(the  years  for  which  education  level  information  is  avail- 
able), high  school  dropouts  had  a 1.63  (95%  Cl  = 1.46, 
1.83)  times  greater  risk  than  high  school  graduates  of 
being  a homicide  victim  (data  not  tabled).  Those  with  an 
eighth  grade  education  or  less  did  not  differ  significantly 
from  those  with  a high  school  diploma  (RR  = 1.07;  95% 


Cl  = 0.95,  1.20).  In  comparison,  persons  with  some  col- 
lege or  who  are  college  graduates  have  a substantially 
lower  risk  (RR  = 0.44,  95%  Cl  = 0.39,  0.50;  and,  RR  = 
0.23,  95%  Cl  = 0.1 9,  0.27,  respectively)  of  being  a homi- 
cide victim. 

As  shown  in  Figure  1,  the  firearm  homicide  rate  par- 
allels the  overall  homicide  rate,  which  can  be  explained 
by  the  large  proportion  of  homicides  involving  firearms 
(see  Figure  4).  Firearms  and  explosives  consistently 
accounted  for  about  60%  of  all  homicides  from  1970 
until  the  mid-1980s,  when  the  percentage  began  to 
climb.  The  percentage  of  homicides  due  to  cuttings  and 
stabbings  dropped  from  20%  to  11%,  and  other  methods 
have  dropped  from  24%  to  14%  of  all  homicides.  In 
1993,  firearms  and  explosives  accounted  for  75%  of  all 
homicides. 

Temporal  variations  (data  not  tabled)  indicate  that 
most  homicides  occur  in  the  summer  months  (July 
through  September),  with  the  most  homicides  occurring 
in  August.  The  average  annual  percentage  of  homicides 
adjusted  by  month  varied  from  a low  of  8.2%  in 
February  to  a high  of  8.9%  in  July  and  9.1%  in  August. 
No  significant  seasonal  differences  were  detected  across 
the  time  periods,  aside  from  the  overall  increase  in  the 
number  of  homicides  each  year. 

Discussion 

California  data  from  1970  to  1993  document  a grow- 
ing disparity  in  traditional  patterns  of  homicide  risk  and 
a substantial  shift  in  others.  Homicide  risk  differences 
are  increasing  between  men  and  women  and  between 
persons  of  color  and  non-Hispanic  whites.  Two  tradi- 


Figure  3. — The  California  homicide  rates  by  age  groups  for  1970  to  1993  are  shown. 
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TABLE  1 .—Relative  Risks  for  California  Homicides,  J 970  to  1 993* 


Variable 

1970  to  1993 

1 970  to  1 974 

1 975  to  1979 

1 980  to  1 984 

1985  to  1989 

1990  to  1993 

Sexf 

Male 

3.83 

3.28 

3.51 

3.87 

3.67 

4.71 

(3.50,  4.19) 

(2.94,  3.65) 

(3.20,  3.85) 

(3.54,  4.23) 

(3.37,  4.00) 

(4.34,  5.10) 

Race  and  Ethnicity^ 

African  American 

7.26 

7.33 

6.17 

6.42 

7.64 

9.01 

(6.63,  7.94) 

(6.61,  8.12) 

(5.62,  6.77) 

(5.88,  7.01) 

(7.00,  8.34) 

(8.29,  9.79) 

Hispanic 

2.55 

1.96 

2.43 

2.48 

2.27 

3.26 

(2.33,  2.79) 

(1.72,  2.23) 

(2.21,  2.67) 

(2.27,  2.70) 

(2.08,  2.48) 

(3.02,  3.53) 

Asian  and  other 

0.89 

0.96 

0.71 

0.72 

0.86 

1.17 

(0.73,  1.08) 

(0.71,  1.30) 

(0.56,  0.92) 

(0.59,  0.89) 

(0.72,  1.02) 

(1.02,  1.36) 

Age,  yr§ 

0 to  4 

0.28 

0.35 

0.28 

0.24 

0.28 

0.29 

(0.22,  0.36) 

(0.27,  0.45) 

(0.22,  0.37) 

(0.19,  0.31) 

(0.22,  0.36) 

(0.24,  0.36) 

5 to  14 

0.12 

0.09 

0.11 

0.11 

0.12 

0.17 

(0.09,  0.15) 

(0.07,  0.13) 

(0.08,  0.14) 

(0.08,  0.14) 

(0.09,  0.16) 

(0.13,  0.20) 

15  to  19 

1.26 

0.87 

0.98 

1.05 

1.34 

2.26 

(1.10,  1.45) 

(0.73,  1.04) 

(0.85,  1.14) 

(0.91,  1.21) 

(1.17,  1.54) 

(2.03,  2.52) 

20  to  24 

1.75 

1.38 

1.47 

1.61 

1.88 

2.42 

(1.55,  1.98) 

(1.18,  1.61) 

(1.29,  1.68) 

(1.42,  1.82) 

(1.66,  2.12) 

(2.18,  2.68) 

25  to  34 

1.42 

1.25 

1.29 

1.39 

1.55 

1.50 

(1.27,  1.59) 

(1.08,  1.45) 

(1.14,  1.47) 

(1.24,  1.55) 

(1.39,  1.73) 

(1.36,  1.64) 

45  to  54 

0.73 

0.76 

0.740 

0.77 

0.73 

0.63 

(0.62,  0.85) 

(0.64,  0.91) 

(0.63,  0.87) 

(0.66,  0.89) 

(0.63,  0.86) 

(0.55,  0.73) 

55  to  64 

0.52 

0.59 

0.54 

0.52 

0.51 

0.43 

(0.43,  0.63) 

(0.48,  0.73) 

(0.45,  0.65) 

(0.44,  0.62) 

(0.42,  0.62) 

(0.36,  0.52) 

65  to  74 

0.42 

0.48 

0.51 

0.41 

0.44 

0.29 

(0.34,  0.53) 

(0.36,  0.62) 

(0.41,  0.64) 

(0.33,  0.51) 

(0.35,  0.55) 

(0.23,  0.37) 

>75 

0.45 

0.48 

0.48 

0.48 

0.47 

0.34 

(0.34,  0.58) 

(0.35,  0.66) 

(0.36,  0.62) 

(0.37,  0.61) 

(0.37,  0.61) 

(0.26,  0.44) 

‘Relative  risks  in  bold-faced  type  are  statistically  significant  at  P < .05. 
fReferent  = female. 

^Referent  = non-Hispanic  white. 

§Referent  = 35-  to  44-year  olds. 


tionally  understudied  population  groups  illustrate  this 
trend  well:  Hispanics  are  at  a consistently  higher  risk  of 
homicide  than  non-Hispanic  whites,  whereas  Asians 
and  others  were  at  a lower  or  similar  risk  until  the  1990s, 
when  their  risk  of  homicide  became  significantly  greater 
than  that  of  non-Hispanic  whites.  African  Americans 
are  at  an  extremely  high  risk  of  homicide,  a fact  that  has 
been  widely  documented  and  is  corroborated  herein. 
Thus,  minority  group  status  is  associated  with  higher 
homicide  rates,  albeit  not  uniformly  higher. 

Young  people  are  at  a dramatically  increasing  risk  of 
homicide.  If  existing  trends  continue,  15-  to  19-year- 
olds  will  soon  overtake  20-  to  24-year-olds  as  the  lead- 
ing category  in  age-specific  homicide  rates.  This  is  due, 
in  no  small  part,  to  the  fact  that  the  homicide  rate  for  15- 
to  19-year-olds  has  more  than  quadrupled  since  1970. 
Moreover,  the  homicide  rate  for  persons  aged  45  or  older 
has  remained  stable  or  decreased.  Thus,  there  is  a pro- 


nounced trend  toward  younger  victims  of  homicide. 

High  school  dropouts  are  at  the  highest  risk  of  homi- 
cide among  all  education  groups.  Persons  with  eight  or 
fewer  years  of  schooling  are  at  a risk  similar  to  that  of 
high  school  graduates.  By  contrast,  persons  with  some 
college  or  a college  degree  are  at  a substantially  lower 
risk  of  homicide.  Given  that  the  education  level  was 
added  recently  to  death  certificate  forms,  the  association 
between  educational  level  and  homicide  risk  is  just 
beginning  to  be  explored.21 

Firearms  play  a central  role  in  homicide;  three  of 
every  four  homicides  in  California  in  1993  were  com- 
mitted with  a firearm.  Firearm  homicide  risk  is  even 
higher  for  youth:  in  the  same  year,  90%  of  the  murdered 
15-  to  19-year-olds  in  California  were  killed  with  a gun. 
The  increase  in  the  number  of  firearm  homicides  has 
been  related  to  an  increase  in  firearm  sales,12  and  keep- 
ing a gun  in  the  home  has  been  associated  with  an 


124  W|M(  September  1996—' Vo  I 165,  No.  3 


Trends  in  California  Homicide — Chu  and  Sorenson 


Firearm/Explosive 


Other 

Cutting/Stabbing 


Figure  4. — The  graph  shows  percentages  of  the  methods  of  homicide — firearms  or  explosives,  cutting 
or  stabbing,  or  other — for  1 970  to  1 99S. 


increased  risk  of  in-home  homicide.10  This  is  a disturb- 
ing outcome  of  the  ease  of  obtaining  a firearm  in  the 
United  States,  where  “buying  a handgun  is  as  easy  as 
buying  a toothbrush.”22  'p'375'  Firearm  deaths  currently  are 
the  leading  cause  of  injury  death  in  California,  surpass- 
ing even  motor  vehicle  crashes;  this  change  is  mostly  a 
result  of  an  increase  in  the  number  of  firearm  deaths 
rather  than  a decrease  in  motor  vehicle  fatalities.23 

A few  cautions  about  these  data  should  be  noted. 
Because  of  the  unique  minority  population  distribution 
of  California  and  the  traditionally  more  violent  aspect  of 
the  western  United  States,15  these  results  may  not  gener- 
alize to  other  states  or  to  the  nation.  Second,  education 
data  are  relevant  for  persons  aged  25  or  older;  therefore, 
associations  between  education  and  homicide  risk  are 
not  valid  for  the  bulk  of  homicide  victims — 15-  to  24- 
year-olds — who  are  excluded  from  education  analyses. 
Third,  although  we  expect  the  numbers  to  be  low,  there 
may  be  some  misclassification  of  Hispanics  using  the 
Spanish  surname  list  when  non-Hispanic  women 
change  their  last  names  when  they  marry  Hispanic  men. 
Fourth,  the  Asian  and  other  group  contains  Native 
Americans  who  have  extremely  high  homicide  rates,24 
which  may  strongly  influence  the  overall  Asian-and- 
other  homicide  rate.  Last,  homicide  rates  may  be  affect- 
ed by  the  substantial  increase  in  California’s  foreign- 
bom  population  in  the  1980s,  a group  that  appears  to  be 
at  a higher  risk  of  homicide.25 

Conclusion 

Homicide  is  a growing  problem  among  the  popula- 
tions traditionally  served  by  public  health  agencies. 


Persons  of  color  are  at  a substantially  higher  risk  than 
non-Hispanic  whites,  and  the  differences  between  the 
groups  are  growing.  Of  particular  concern  is  the  rapidly 
escalating  homicide  risk  for  15-  to  19-year-olds  and  an 
accompanying  increase  among  20-  to  24-year-olds. 
Furthermore,  using  recently  available  education  data, 
these  findings  indicate  that  high  school  dropouts  have  the 
highest  homicide  risk  of  all  educational  groups.  And,  rel- 
ative to  that  of  women,  men's  risk  of  homicide  is  grow- 
ing. In  essence,  even  as  we  assess  the  role  of  previously 
undocumented  factors  such  as  education,  long-estab- 
lished discrepancies  in  homicide  risk  are  expanding. 

Law  enforcement  efforts  are  crucial  but  singularly 
insufficient  in  reducing  violence  perpetration  and  vic- 
timization. Although  the  Centers  for  Disease  Control 
and  Prevention  has  exercised  considerable  leadership  in 
the  field,  many  state  and  local  health  departments  still  do 
not  define  violence  and  injury  prevention  as  part  of  their 
mission.  Public  health  departments  need  to  develop  the 
capacity  to  be  an  effective  partner  in  collaborative  inter- 
agency efforts  to  meet  the  thriving  public  health  chal- 
lenge of  homicide. 
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Articles 

Epidemic  Salmonella  enteritidis  Infection  in 
Los  Angeles  County,  California 
The  Predominance  of  Phage  Type  4 

DOUGLAS  j.  PASSARO,  MD,  Berkeley,  California;  ROSHAN  REPORTER,  MD,  LAURENE  MASCOLA,  MD,  and 
LIGA  KILMAN,  BSc,  Los  Angeles,  California;  GEORGE  B.  MALCOLM,  BSc,  and 
HENRY  ROLKA,  BSc,  Atlanta,  Georgia ; and  S.  BENSON  WERNER,  MD,  and 
DUC  J.  VUG  I A,  MD,  MPH,  Berkeley,  California 

Between  April  and  July  1994,  501  cases  of  Salmonella  enteritidis  infection  were  reported  in  Los 
Angeles  County,  California,  nearly  5 times  the  number  reported  between  April  and  July  1993;  of 
these,  422  (84%)  were  sporadic  (not  related  to  known  outbreaks).  A case-control  study  was  done  to 
determine  risk  factors  for  sporadic  illness;  the  distribution  of  5 enteritidis  phage  types  was  evaluat- 
ed. Case-patients  (n  = 58)  were  county  residents  older  than  1 year  with  culture-confirmed  5 enteri- 
tidis infection  in  August  1994.  One  to  two  acquaintance  controls  (n  = 98)  were  matched  to  each  case 
by  age,  sex,  and  race.  Two  risk  factors — eating  raw  or  undercooked  eggs  (matched  odds  ratio  [MOR] 
= 6.6;  95%  confidence  interval  [Cl]  = 1.9,  23.0)  and  eating  in  restaurants  (MOR  = 4.9;  95%  Cl  = 1.2, 
19.4)  in  the  3 days  before  the  onset  of  illness — remained  significant  in  the  conditional  logistic 
regression  model.  Of  16  randomly  selected  5 enteritidis  case-isolates,  15  (94%)  were  phage  type  4. 
The  reasons  for  the  regional  predominance  of  phage  type  4,  an  5 enteritidis  subtype  recently  associ- 
ated with  large  and  destructive  increases  in  salmonellosis  among  poultry  and  humans  in  Britain  and 
much  of  Europe,  are  unclear.  To  minimize  human  5 enteritidis  infection,  food  service  workers  need 
frequent  training  in  the  proper  handling  of  raw  foods,  eggs  should  be  kept  refrigerated  during  dis- 
tribution and  storage,  and  eggs  should  be  cooked  until  the  yolk  is  firm,  particularly  for  persons  at 
the  greatest  risk  for  serious  illness:  pregnant  women,  elderly  persons,  and  those  with  compromised 
immune  systems.  Clinicians  should  obtain  stool  specimens  for  culture  from  patients  who  present 
with  diarrhea  and  fever  or  bloody  diarrhea  or  who  are  possibly  part  of  an  outbreak. 

(Passaro  D],  Reporter  R,  Mascola  L,  et  al:  Epidemic  Salmonella  enteritidis  infection  in  Los  Angeles  County,  California — The 
predominance  of  phage  type  4.  West  J Med  1 996;  1 65:1 26-1  30) 


Food-borne  illness  due  to  Salmonella  enteritidis  usu- 
ally presents  as  a self-limited  diarrhea  with  abdomi- 
nal cramping,  fever,  and  occasional  vomiting.  Pregnant 
women,  elderly  persons,  and  those  with  immunocom- 
promise are  at  an  increased  risk  for  the  development  of 
invasive  disease.  Human  S enteritidis  infection  has 
become  an  increasingly  important  public  health  problem 
since  the  early  1980s.1’  Before  then,  5 enteritidis  was  an 
uncommonly  reported  Salmonella  serotype  globally.  In 
the  past  15  years,  however,  rates  of  illness  due  to  this 
serotype  have  increased  by  fivefold  to  tenfold  and  more 
in  the  United  Kingdom  and  in  parts  of  Europe,  Africa, 
and  South  America.1'3'4  In  the  United  States,  the  inci- 
dence of  reported  human  S enteritidis  infection  has  been 
highest  in  New  England  and  the  mid-Atlantic  region.3 

In  Los  Angeles  County,  California,  501  cases  of  S 
enteritidis  infection  were  reported  during  the  period 


April  through  July  1994,  nearly  five  times  the  number  of 
cases  reported  in  the  same  four  months  of  1993  and 
more  than  twice  the  yearly  average  for  1990  to  1993 
(Figure  1 ).  Of  these  501  cases,  422  (84%)  were  sporadic 
(unrelated  to  known  outbreaks).  This  upsurge  involved 
much  of  southern  California:  the  number  of  cases  tripled 
in  nine  southern  California  counties,  from  261  in  April 
through  July  1993  to  799  in  April  through  July  1994.  In 
contrast,  northern  California  counties  experienced  no 
overall  increase  during  this  period. 

Of  ten  randomly  selected  Los  Angeles  County  5 
enteritidis  isolates  collected  in  April  1994,  nine  (90%) 
were  phage  type  4.  Salmonella  enteritidis  phage  type  4 
was  a strain  rarely  isolated  in  the  United  States  before 
1990.  and  the  first  documented  5 enteritidis  phage  type 
4-associated  food-borne  outbreak  in  this  country  was 
not  reported  until  April  1993.  in  El  Paso,  Texas.5  In  May 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 

Cl  = confidence  interval 

DHS  = Department  of  Health  Services 

MOR  = matched  odds  ratio 

USDA  = United  States  Department  of  Agriculture 


1994,  eggs  and  hens  in  a large  southern  California  egg 
ranch  were  found  to  be  contaminated  with  S enteritidis 
phage  type  4,  the  first  time  this  strain  had  been  docu- 
mented in  US  poultry.6 

In  August  1994,  the  Los  Angeles  County  Department 
of  Health  Services  (DHS)  and  the  California  DHS 
undertook  an  investigation  to  identify  possible  risk  fac- 
tors for  sporadic  illness  due  to  S enteritidis  and  to  eval- 
uate the  distribution  of  S enteritidis  phage  types  in  this 
epidemic. 

Cases  and  Methods 

A matched  case-control  design  was  used  to  identify 
possible  risk  factors  (foods  and  behaviors)  associated 
with  sporadic  S enteritidis  infection.  A case  was  defined 
as  an  illness  associated  with  culture-confirmed  S enteri- 
tidis identified  either  in  stool  or  blood  specimens  col- 
lected during  August  1994  from  a Los  Angeles  County 
resident  older  than  1 year.  Only  one  case  was  included 
from  each  known  outbreak  or  household  cluster  during 
the  study  period.  Persons  whose  date  of  illness  onset  was 
not  well  defined  due  to  the  presence  of  chronic  diar- 
rhea— defined  as  more  than  1 loose  or  watery  stool  daily 
for  longer  than  a month — were  excluded  from  the  study. 
Also  excluded  were  persons  submitting  specimens  for 
“clearance”  culture  to  return  to  work.  Each  case-patient 
provided  one  to  two  acquaintance  controls,  matched  by 
age  group  (±1  year  for  case-patients  <7  years  old,  ±3 
years  for  case-patients  7 to  12  years  old,  ±5  years  for 
case-patients  1 3 to  64  years  old,  and  ±15  years  for  case- 
patients  >64  years).  Controls  for  case-patients  older  than 


12  years  were  also  matched  for  sex  and  race. 

A questionnaire  was  administered  by  telephone  to 
each  study  participant  or,  if  younger  than  12  years,  to  his 
or  her  parent.  The  questionnaire  included  questions 
about  135  specific  food  items  eaten  in  the  three  days 
before  the  onset  of  illness  and  about  activities  (for 
instance,  camping,  drinking  open-source  water,  or  trav- 
eling outside  Los  Angeles  County)  in  the  week  before 
onset  (a  longer  time  period  was  used  for  assessing 
behavioral  exposures  because  of  the  ongoing  or  inter- 
mittent nature  of  many  of  those  exposures).  Control  par- 
ticipants were  asked  about  the  same  exposures  during 
the  same  reference  period  as  the  case-patients  with 
whom  they  were  matched.  If  recall  was  a problem,  the 
controls  were  instead  asked  about  the  same  three  days  of 
the  week  from  the  week  following  the  reference  period 
for  food  exposures  and  the  entire  following  week  for 
other  activities.  If  a participant  was  uncertain  whether  a 
given  exposure  occurred,  a “not  exposed”  response  was 
coded. 

An  “egg  dish”  was  defined  as  scrambled,  boiled, 
fried,  poached,  or  uncooked  eggs,  omelets,  quiches,  eggs 
Benedict,  or  other  foods  that  contain  eggs  as  a primary 
ingredient.  “Undercooked  egg”  referred  to  an  egg  that 
was  cooked  so  that  any  of  the  yolk  remained  liquid, 
regardless  of  the  preparation  method.  “Seafood”  includ- 
ed shrimp,  lobster,  crawfish,  clams,  oysters,  mussels, 
squid,  and  octopus,  but  not  finned  fish.  “Soft  cheese” 
included  rancher’s  cheese  ( queso  ranchero),  Brie,  or 
other  spreadable  cheese,  but  not  cream  cheese  or  cottage 
cheese.  A “restaurant”  was  any  commercial  food  prepa- 
ration establishment,  including  fast-food  outlets  and 
street  vendors. 

All  clinical  and  reference  laboratories  in  Los  Angeles 
County  forwarded  Salmonella  group  D isolates  to  the 
county’s  Public  Health  Laboratory  or  the  California 
DHS  Microbial  Diseases  Laboratory  for  serotype  confir- 
mation and  identification.  A random  sample  of  16  (28%) 
of  58  case-isolates  from  August  1994  was  sent  to  the 


Figure  1. — California  State  Department  of  Health  Laboratory-confirmed  isolates  of  Salmonella  enteritidis 
are  shown  by  month.  □ = 1 990  to  1993  cases  (mean),  ■ = 1 994  cases 
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TABLE  1 —Association  Between  Sporadic  Illnes  Due  to  Salmonella  enteritidis  and 
Selected  Foods  and  Activities  Before  Onset  of  Illness,  Los  Angeles  County,  August  1 994 
(matched  bivariate  analyses  only) 


food*  or  Activity  f 

Exposed  Cases, 
(n  = 58),  No.  (%) 

Exposed  Controls 
(n  = 98) , No.  (%) 

Matched  Odds  Ratio 
(95%  Confidence  Interval) 

Egg  dishes 

....37 

(64) 

45 

(46) 

3.0  (1.2,  7.9) 

Raw  or  undercooked  egg  dishes  . . 

....20 

(34) 

11 

(ID 

10.0  (2.5,  46.4) 

Raw  eggs 

6 

(10) 

1 

(1) 

11.0  (1.2,  473.1) 

Seafood 

8 

(14) 

4 

(4) 

4.0  (1.0,  26.5) 

Soft  cheese 

8 

(14) 

5 

(5.1) 

2.6  (0.7, 13.1) 

Chicken 

....43 

(74) 

54 

(55) 

1.5  (0.7,  3.5) 

Hamburger 

....20 

(34) 

49 

(50) 

0.3  (0.2,  1.1) 

Turkey  

6 

00) 

27 

(28) 

0.2  (0.1,  0.8) 

Apples 

9 

(16) 

34 

(35) 

0.1  (0.1,  0.6) 

Eating  in  restaurants 

....51 

(88) 

68 

(69) 

5.6  (1.6,  29.1) 

Working  in  restaurants 

1 

(2) 

0 

(0) 

Undefined 

Travel  out  of  county 

....11 

(19) 

9 

(9) 

3.6  (1.0, 12.7) 

Exposure  to  pets 

....34 

(59) 

52 

(53) 

1.3  (0.6,  2.6) 

Drinking  from  open  water  source  . 

2 

(3) 

0 

(0) 

Undefined 

* During  the  3 days  before  the  onset  of  illness, 
t During  the  7 days  before  the  onset  of  illness. 


Centers  for  Disease  Control  and  Prevention  (CDC)  for 
phage  typing.7 

Crude  comparative  (bivariate)  analysis  was  done  by 
applying  Mantel-Haenszel  matched  x2  analysis  to 
dichotomous  variables.  Adjusted  (multivariable)  analy- 
sis was  done  using  backward-elimination  conditional 
logistic  regression,  which  was  applied  to  all  risk  factors 
associated  with  a P value  of  less  than  .20  in  the  crude 
comparative  analysis. 

Results 

Of  143  Los  Angeles  County  residents  in  whom 
Salmonella  enteritidis  was  identified  from  August  1 
through  August  31,  1994,  13  persons  were  determined  to 
have  5 enteritidis  infection  related  to  a known  outbreak, 
7 were  younger  than  1 year  at  the  time  of  specimen  col- 
lection, and  3 were  household  contacts  of  persons  with 
documented  S enteritidis  infection.  Of  the  120  persons 
who  otherwise  met  the  case  definition,  32  could  not  be 
located  despite  numerous  attempts,  and  5 refused  or 
were  too  sick  to  provide  a food  history.  Of  the  remaining 
83  persons,  25  did  not  provide  appropriate  controls.  The 
58  remaining  persons  provided  98  matched  controls:  40 
provided  two  matched  controls,  and  18  provided  one 
matched  control.  The  median  age  of  case-patients  was 
25  years  (range,  1 to  93  years).  Males  and  females  were 
equally  represented  (29  each).  The  racial  or  ethnic  dis- 
tribution of  the  58  cases  was  34  (59%)  non-Hispanic 
white,  12  (21%)  Hispanic  white,  8 (14%)  African 
American,  and  4 (7%)  Asian  or  Pacific  Islander. 

Foods  eaten  more  commonly  by  case-patients  than 
by  controls  included  egg  dishes  and  seafood  (Table  1 ). 
Notably,  of  the  37  case-patients  who  ate  eggs,  20  (54%) 
reported  eating  them  either  undercooked  or  raw. 

Behaviors  that  were  significantly  more  common 
among  case-patients  than  among  controls  included  eat- 


ing in  any  restaurant  during  the  three  days  before 
becoming  ill  and  traveling  outside  of  Los  Angeles 
County  in  the  week  before  the  illness  (see  Table  1).  Of 
20  study  participants  who  traveled,  18  (90%)  also  ate  in 
restaurants.  No  individual  restaurants  were  associated 
with  sporadic  S enteritidis  infection. 

In  the  conditional  logistic  regression  model,  eating  in 
restaurants,  eating  egg  dishes,  eating  seafood,  and  eating 
soft  cheese  in  the  three  days  before  illness  were  associat- 
ed with  S enteritidis  infection.  Because  Salmonella 
species  in  food  is  destroyed  by  thorough  heating,  we  cat- 
egorized exposure  to  “eggs  dishes”  by  how  completely 
they  had  been  cooked  before  being  eaten.  When  the  mul- 
tivariable analysis  was  repeated  using  the  subgroups  “raw 
or  undercooked  eggs”  and  “well-cooked  eggs”  in  place  of 
“egg  dishes  (all),”  only  two  exposures — eating  raw  or 
undercooked  eggs  (matched  odds  ratio  [MOR]  = 6.6;  95% 
confidence  interval  [Cl]  =1.9,  23.0)  and  eating  in  restau- 
rants (MOR  = 4.9;  95%  Cl  = 1.2,  19.4) — were  associated 
with  an  increased  risk  of  S enteritidis  infection. 

One  case-isolate  was  from  blood;  all  other  isolates 
were  from  stool.  Of  16  case-isolates  from  August  1994 
sent  to  the  CDC  for  phage  typing,  15  (94%)  were  phage 
type  4,  and  1 was  phage  type  1 . Therefore,  a total  of  24 
(95%)  of  26  S enteritidis  isolates  from  Los  Angeles 
County  phage  typed  by  the  CDC  in  1994  were  phage 
type  4. 

Discussion 

Eating  in  restaurants  and  eating  eggs  (particularly 
undercooked  or  raw  eggs)  were  significant  risk  factors 
for  sporadic  S enteritidis  infection  in  Los  Angeles 
County  in  August  1994  and  may  be  major  contributors 
to  the  upsurge  of  5 enteritidis  infections  throughout 
southern  California.  California  now  clearly  shares  the 
problem  of  S enteritidis  as  an  emerging  infection  with 


WJM,  September  1996 — Vol  165,  No.  3 


Salmonella  Outbreak  in  Los  Angeles — Passaro  et  al  129 


|-  1 990  -|  J-  1991  -|  |-  1992  -|  |-  1 993  -|  |-  1 994  -| 
Quarter  and  Year 


Figure  2. — Cases  of  Salmonella  enteritldis  as  a percentage  of  all  California  Salmonella  cases  are  shown,  by  quarter, 
for  1 990  to  1 994. 


the  eastern  United  States,  although  it  is  not  clear  why 
northern  California  has  been  spared  to  date. 

This  upsurge  is  unlikely  to  be  an  artifact  of  increased 
reporting.  Although  the  total  number  of  cases  of  human 
salmonellosis  in  California  has  risen  only  slightly  in  the 
past  five  years,  S enteritidis  accounts  for  an  increasingly 
large  proportion  of  these  cases:  in  1994,  S enteritidis 
accounted  for  35%  of  isolates  statewide,  compared  with 
18%  in  1993  and  only  12%  in  1990  through  1992 
(Figure  2). 

The  results  of  this  study  are  consistent  with  findings 
of  one  British  and  two  US  studies  that  reported  that  eggs 
are  an  important  risk  factor  for  sporadic  S enteritidis 
infection.8-10  Similarly,  eggs  have  been  the  most  com- 
monly implicated  food  item  in  S enteritidis  outbreaks  in 
the  United  States  (1985  to  1993)  for  which  a source  has 
been  identified  (193  [86%]  of  223  outbreaks).1 

Eating  in  restaurants  was  the  other  important  risk 
factor  for  S enteritidis  infection,  and  this,  too,  has  previ- 
ously been  noted9;  undercooked  eggs  may  be  an 
unrecognized  ingredient  in  many  dishes,  and  imperfect 
food  service  sanitation  practices  may  result  in  the  cross- 
contamination or  undercooking  of  foods." 

This  study  has  several  limitations.  One  was  the 
possibility  of  bias  in  the  selection  of  case-patients:  a sub- 
stantial proportion  (31%)  of  residents  who  met  the  case 
definition  were  not  included  in  our  study  because  we 
could  not  contact  them  by  telephone  or  they  refused  to  be 
interviewed.  Another  limitation  is  that  our  study  sample 
does  not  accurately  reflect  the  racial  or  ethnic  distribution 
of  Los  Angeles  County.  In  particular,  persons  of  Hispanic 
descent  were  underrepresented:  whereas  40%  of  the 
county’s  population  is  Hispanic,  Hispanics  comprised 
only  21%  of  our  case-patients.  This  occurred  largely 


because  Hispanic  case-patients  were  disproportionately 
unable  or  unwilling  to  give  out  the  telephone  numbers  of 
possible  controls  to  investigators.  Of  32  possible 
Hispanic  case-patients,  20  (63%)  were  excluded  from  the 
study  for  failing  to  provide  appropriate  controls,  the 
highest  percentage  of  any  racial  or  ethnic  group. 

In  May  1994,  chicken  flocks  were  found  to  be  infect- 
ed with  S enteritidis  phage  type  4 at  an  egg  ranch  in 
southern  California,  and  eggs  from  those  Docks  were 
diverted  to  pasteurization.  Preventing  unpasteurized 
eggs  from  these  flocks  from  reaching  the  consumer  mar- 
ket, however,  has  not  prevented  the  upsurge  of  S enteri- 
tidis infection  in  southern  California.  This  suggests  that 
other  egg  and  nonegg  sources  of  S enteritidis  continue  to 
contribute  to  the  epidemic  of  salmonellosis  in  southern 
California.  Although  S enteritidis  phage  type  4 is  the 
epidemic  strain  of  S enteritidis  in  much  of  the  world, 
including  the  United  Kingdom,  western  Europe,  and 
parts  of  South  America,3,5  this  is  the  first  time  that  this 
strain  has  been  found  to  predominate  among  human  S 
enteritidis  isolates  in  a region  of  the  United  States,  and 
it  is  the  first  time  that  it  has  been  found  in  a US  produc- 
er flock.  The  biologic  mechanisms  enabling  S enteritidis 
phage  type  4 to  become  a predominant  phage  type  caus- 
ing human  illness  remain  unknown. 

A trace-back  of  eggs  associated  with  human  S enter- 
itidis infection,  an  important  step  in  identifying  the 
source  of  this  epidemic,  could  not  be  performed.  In 
California,  as  elsewhere  in  the  United  States,  eggs  from 
various  sources  are  typically  mixed  by  distributors 
before  shipping  to  retail  outlets.  Before  October  1,  1995, 
when  investigating  an  outbreak  or  cluster  of  S enteritidis 
cases  thought  to  be  caused  by  eggs,  the  US  Department 
of  Agriculture  (USDA)  attempted  to  do  a trace-back  to 
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the  egg  ranch(es)  of  origin.  If  the  trace-back  identified 
two  or  more  ranches  as  the  possible  sources,  no  micro- 
biologic testing  of  the  flock  or  premise  was  done.  This 
policy  made  it  difficult  to  identify  the  ultimate  sources 
of  sporadic  egg-associated  S enteritidis  cases.  Moreover, 
starting  October  1,  1995,  even  S enteritidis  outbreaks 
with  a likely  egg  source  may  not  be  traced  back;  in  the 
most  recent  federal  budget,  the  USDA  has  been  prohib- 
ited from  spending  funds  on  S enteritidis  activities  such 
as  trace-backs  and  on-ranch  testing. 

Despite  the  fact  that  no  trace-back  was  done  as  a 
result  of  this  investigation,  the  documentation  of  an  S 
enteritidis  epidemic  in  southern  California,  the  recent 
finding  of  S enteritidis  phage  type  4 in  a local  egg  ranch 
concurrent  with  the  epidemic,  and  the  association  of  Los 
Angeles  County  S enteritidis  cases  with  egg  consump- 
tion suggest  that  this  major  public  health  problem  may 
persist  or  worsen,  as  experience  with  S enteritidis  in  the 
northeastern  United  States  has  shown.  Indeed,  the  S 
enteritidis  epidemic  in  California  has  continued 
unchecked  since  this  case-control  investigation  was 
done:  in  1995,  2,495  cases  of  S enteritidis  were  reported 
to  California  DHS,  a 300%  increase  compared  with  the 
yearly  averages  for  1990  to  1993.  Furthermore,  although 
no  association  with  egg  consumption  was  shown,  ten 
Los  Angeles  County  residents  died  after  S enteritidis 
infection  in  1995,  the  same  number  that  died  with  the 
infection  in  1994. 

It  is  disturbing  that  a high  percentage  of  persons  who 
ate  eggs  reported  eating  them  raw  or  undercooked;  local, 
state,  and  federal  agencies,  as  well  as  the  egg  industry, 
have  repeatedly  tried  to  alert  the  public  about  the  risk  of 
eating  undercooked  eggs.  The  USDA  and  the  egg  indus- 
try also  advise  consumers  to  cook  their  eggs  thoroughly. 
Our  findings  suggest  that  the  message  is  not  reaching  the 
public  or  that  it  is  unwilling  to  change  its  eating  habits. 

Unlike  most  other  Salmonella  serotypes,  S enteritidis 
can  invade  the  ovary  and  oviduct  of  poultry  and  lead  to 
vertical  transmission:  S enteritidis  that  has  infected  hens 
by  oral,  intravenous,  or  cloacal  routes  has  resulted  in  the 
transovarian  transmission  of  S enteritidis  to  eggs  and 
chicks.12'14  This  has  profound  implications  for  both  the 
poultry  industry  and  the  public:  it  means  that  because  S 
enteritidis  cannot  be  eliminated  from  egg-laying  flocks 
using  current  technology,  S enteritidis- infected  eggs 
could  reach  the  consumer  market  despite  exemplary  san- 
itation practices  from  the  ranch  onward. 

Several  recommendations  can  be  made  to  minimize 
the  public  health  risks  associated  with  S enteritidis 
infection.  Persons  at  greatest  risk  for  serious  illness, 
such  as  pregnant  women  and  elderly  and  immunocom- 
promised persons,  should  be  reminded  of  the  importance 
of  properly  cooking  eggs  (until  the  yolk  is  firm)  to  min- 
imize the  risk  of  contracting  salmonellosis.  Pasteurized 
eggs  should  be  made  widely  available  to  individual  con- 


sumers and  should  be  used  instead  of  pooled  shell  eggs 
in  health  care  institutions  and,  when  possible,  in  restau- 
rants. Restaurants  and  institutions  should  review  their 
recipes  containing  shell  eggs  and  modify  them,  where 
appropriate,  to  ensure  that  eggs  are  adequately  cooked. 
Eggs  should  be  refrigerated  during  the  entire  ranch-to- 
consumer  distribution  process  to  assure  egg  quality  and 
to  minimize  bacterial  counts  in  previously  infected  eggs; 
this  has  been  successfully  mandated  in  California  by 
amendments  to  the  California  Uniform  Retail  Food 
Facilities  Law  that  were  signed  January  1,  1996. 
Together,  egg  industry  and  public  health  officials  should 
develop  a system  to  determine  the  sources  of  eggs  that 
are  found  to  be  implicated  in  salmonellosis  outbreaks  or 
that  are  documented  to  be  contaminated.  Food  workers 
should  receive  frequent  training  in  hand-washing  tech- 
niques and  in  the  proper  handling  and  preparation  of  all 
raw  food  products  of  animal  origin,  including  shell  eggs. 
Studies  should  be  done  to  determine  the  relative  viru- 
lence of  S enteritidis  phage  type  4 for  humans  and  to 
determine  the  current  prevalence  of  S enteritidis  in  shell 
eggs  sold  to  consumers.  Clinicians  should  be  alert  to  the 
problem  of  S enteritidis  infection  and  should  submit 
stool  specimens  for  culture  when  their  patients  present 
with  diarrhea  and  fever  or  bloody  diarrhea  or  are  sus- 
pected to  be  part  of  an  outbreak. 
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Predictors  of  Thyroid  Tumor  Aggressiveness 

ORLO  H.  CLARK,  MD,  San  Francisco,  California 


This  article  is  based  on  a lecture  given  at  the  American  Thyroid  Association  as  the 
Paul  Starr  Award,  Tampa,  Florida,  November  1993. 

Thyroid  cancers  are  classified  as  papillary,  follicular  (including  Hurthle  cell),  medullary,  and  anaplas- 
tic. Papillary  cancers  account  for  about  82%  of  all  thyroid  cancers,  follicular  about  8%,  medullary 
about  6%,  Hurthle  cell  3%,  and  anaplastic  1%.  The  prognosis  of  patients  with  papillary  thyroid  can- 
cer is  usually  favorable,  whereas  most  patients  with  anaplastic  cancer  die  within  6 months.  The 
behavior  of  papillary  thyroid  cancer  can  be  predicted  by  patient  age,  sex,  tumor  size,  local  invasion, 
angioinvasion,  lymph  node  metastases,  distant  metastases,  as  well  as  tumor  differentiation  and  abil- 
ity to  take  up  radioactive  iodine.  Thus,  older  male  patients  with  larger  or  invasive  tumors,  with 
angioinvasion,  lymph  node  or  distant  metastases,  and  with  tumors  that  do  not  take  up  radioactive 
iodine  or  cannot  be  completely  surgically  resected  have  a worse  prognosis.  Anaploid  tumors,  tumors 
with  a low  adenylate  cyclase  response  to  thyroid-stimulating  hormone  tumors,  tumors  that  are  ros- 
and  gsp-positive,  and  tumors  that  are  p21 -positive  and  p53-positive  also  appear  to  behave  in  a more 
aggressive  manner.  In  contrast,  lymphocytic  thyroiditis  associated  with  papillary  thyroid  cancer  pre- 
dicts fewer  recurrences  and  an  improved  survival. 

The  treatment  of  patients  with  papillary  thyroid  cancer  is  controversial  primarily  because  most 
patients  do  well  with  relatively  minimal  therapy,  and  there  are  no  prospective  studies  concerning  the 
merits  of  various  treatments.  Much  of  the  controversy  relates  to  the  safety  of  thyroidectomy  versus 
other  procedures  and,  to  a lesser  extent,  when  to  do  a central  or  modified  radical  neck  dissection.  The 
rate  of  recurrence  is  lower,  and  the  death  rate  may  also  be  lower  when  patients  are  treated  initially  by 
total  thyroidectomy.  The  rationale  for  total  thyroidectomy  is  that  it  enables  one  to  use  radioactive 
iodine  to  detect  and  treat  local  and  distant  metastases,  and  it  makes  serum  thyroglobulin  determina- 
tion more  sensitive  for  detecting  persistent  disease.  Total  thyroidectomy  should  be  associated  with  a 
permanent  complication  rate  of  less  than  2%.  Thyroid-stimulating  hormone  suppression  therapy  is 
recommended  by  most  experts  for  patients  with  differentiated  thyroid  cancer  and  supported  by  most 
clinical  and  laboratory  studies.  Central  and  lateral  node  selection  is  recommended  for  patients  with 
palpable  lymphadenopathy. 

(Clark  OH:  Predictors  of  thyroid  tumor  aggressiveness.  West  J Med  1 996;  1 65:1  31-1  38) 

— 


Thyroid  cancer  is  a fascinating  tumor  because  of  its 
variable  and  generally  favorable  course.  Many  more 
people  have  thyroid  cancer  than  are  aware  of  it,  and  most 
of  them  die  with  their  tumor  rather  than  of  their  tumor. 
For  example,  as  many  as  13%  of  persons  in  the  United 
States  have  thyroid  cancer  at  postmortem  examination, 
and  yet  clinical  thyroid  cancer  develops  in  only  about  40 
per  million  persons,  and  only  about  6 per  million  (15%) 
die  of  it.llpl23)  Thyroid  cancer  is,  however,  the  most  lethal 
endocrine  neoplasm,  excluding  that  of  the  ovary,  and 
accounts  for  about  1%  of  all  cancer  deaths.2 

The  optimal  treatment  of  patients  with  thyroid  cancer 
is  a topic  of  considerable  controversy,  and  no  prospec- 
tive randomized  trials  comparing  the  various  means  of 
surgical  with  other  treatments  have  been  done.  Most 


studies  document  that  more  extensive  initial  treatment 
reduces  the  recurrence  and  death  rates  from  thyroid  can- 
cer, but  more  extensive  treatment  is  also  generally  asso- 
ciated with  more  complications.2'6*  Obviously,  if  the 
behavior  of  a particular  tumor  can  be  predicted,  the  use 
of  various  treatments  such  as  total  thyroidectomy, 
radioactive  iodine  ablation,  thyroid-stimulating  hormone 
(TSH)  suppressive  therapy,  and  external  radiation  treat- 
ment can  be  selective. 

Thyroid  cancers  are  classified  as  papillary,  follicular, 
medullary,  and  undifferentiated  or  anaplastic.  Mixed 
papillary-follicular  cancers  and  follicular  variants  of 


*See  also  the  editorial  by  S,  K.  Grebe,  MD.  and  I.  D.  Hay,  MB,  PhD. 
“Prognostic  Factors  and  Management  in  Thyroid  Cancer — Consensus  or 
Controversy?"  on  pages  156-157  of  this  issue. 


From  the  Department  of  Surgery.  University  of  California.  San  Francisco  (UCSF),  School  of  Medicine  and  Mount  Zion  Medical  Center,  San  Francisco 
Reprint  requests  to  Orlo  H.  Clark,  MD.  Dept  of  Surgery,  UCSF/Mout  Zion  Medical  Center,  1600  Divisadero  St.  San  Francisco,  CA  941 15. 
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ABBREVIATIONS  USED  IN  TEXT 

AGES  = age,  grade,  extent,  and  size 
AMES  = age,  metastasis,  extent,  and  size 
EGF  = epidermal  growth  factor 
EORTC  = European  Organization  for  Research  and 
Treatment  of  Cancer 
TSH  = thyroid-stimulating  hormone 


papillary  cancers  are  classified  as  papillary  thyroid  can- 
cer because  they  behave  in  a similar  manner.  Hiirthle  cell 
cancers  are  of  follicular  cell  origin  and  are  usually 
included  with  follicular  cell  cancers — “Hiirthle  cell  vari- 
ant of  a follicular  cancer.”7  Hurthle  cell  cancers  differ 
from  follicular  thyroid  cancer  because  Hurthle  cell  can- 
cers are  often  multifocal  in  the  thyroid,  are  usually  asso- 
ciated with  regional  lymph  node  metastases,  and  in  gen- 
eral, do  not  take  up  radioactive  iodine.  Follicular  thyroid 
cancers,  in  contrast,  are  usually  solitary,  involve  only  the 
regional  nodes  in  10%  of  patients,  and  take  up  radioac- 
tive iodine  in  about  two  thirds  of  patients.8-9 

Papillary  thyroid  cancers  account  for  about  82%  of  all 
cases  of  thyroid  cancer  in  iodine-sufficient  areas. 
Follicular  cancers  account  for  about  8%,  medullary  thy- 
roid cancers  6%,  Hurthle  cell  cancers  3%,  and  anaplastic 
thyroid  cancer  1%.  Other  rare  tumors  of  the  thyroid 
include  lymphomas  (usually  B-cell  type),  squamous  cell 
carcinomas,  angiosarcomas,  teratomas,  liposarcomas, 
and  leiomyosarcomas.  Tumors  may  also  metastasize  to 
the  thyroid  gland,  the  most  common  being  hypernephro- 
ma, breast  cancer,  lung  cancer,  and  malignant  melanoma. 
Fortunately,  about  98%  of  thyroid  cancers  are  differenti- 
ated tumors,  and  therefore,  most  patients  have  a good-to- 
excellent  prognosis.  Unfortunately,  few  patients  with 


anaplastic,  squamous  cell,  and  angiosarcoma  survive 
more  than  six  months  despite  the  use  of  surgical  treat- 
ment, radiation  therapy,  or  chemotherapy.  Therefore,  his- 
tologic examination  is  important  in  predicting  the  prog- 
nosis."1" Patients  with  poorly  differentiated  cancers  also 
have  more  aggressive  tumors  and  a poorer  prognosis  than 
do  patients  with  well-differentiated  thyroid  tumor.12 
Histologic  grading  using  Broders’  classification  was  a 
cause-specific  important  prognostic  factor  by  both  uni- 
variate and  multivariate  analyses.1315  A group  of  recog- 
nized pathologists  from  World  Health  Organization  col- 
laborating centers  in  1988  concluded,  however,  that 
“[T]he  value  of  histological  grading  of  papillary  carcino- 
ma remains  to  be  substantiated.”16  Despite  this  statement, 
histologic  differentiation  was  reported  to  be  an  indepen- 
dently important  factor  concerning  thyroid  cancer-related 
deaths. 1718 1 certainly  concur  with  this  opinion. 

Staging 

Numerous  classifications  have  been  used  to  deter- 
mine prognostic  factors,  including  the  following: 

• The  European  Organization  for  Research  and 
Treatment  of  Cancer  (EORTC)  prognostic  index  based 
on  multivariate  analysis  and  using  a Weibull  survival 
model  1 9; 

• The  AGES  [age,  grade,  extent,  and  size]  classifica- 
tion using  the  Cox  model20; 

• The  AMES  [age,  metastasis,  extent,  and  size]  clas- 
sification21; and 

• The  International  Union  Against  Cancer  or  TNM 
[tumor,  node,  metastasis]  classification  (Figure  1 ).1J 

DeGroot  and  co-workers  have  described  a simple 
classification:  class  1,  intrathyroidal  disease;  class  2, 


UICC  (TNM)  stage  (1987) 


AMES  risk  groups  (1988) 


Years  After  Initial  Treatment 


Figure  1. — Various  staging  indices  are  shown  for  patients  with  papillary  thyroid  cancer  (from  Hay,”  with  permission). 
AGES  = age,  grade,  extent,  and  size;  AMES  = age,  metastases,  extent,  and  size;  EORTC  = European  Organization  for  Re- 
search and  Treatment  of  Cancer;  TNM  = tumor,  node,  metastasis;  UICC  = International  Union  Against  Cancer. 
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TABLE  1 —Prognostic  Index  System  for  Papillary  Carcinoma * 


Factor  MAOS  Score 


Age,  years 

<39 3.1 

>40 0.08  x age 

Diameter  of  primary 0.3  x cm 

Incomplete  resection 1 

Extrathyroidal  invasion 1 

Distant  metastases 3 


MACIS  = metastases,  age,  completion  of  resection,  invasion,  and  size 


‘From  Hay  et  al,22  with  permission. 

fThe  MACIS  scoring  system  is  from  the  Mayo  Clinic.  Low  risk  < 6,  highest  risk  > 8. 


regional  lymph  node  metastasis;  class  3,  local  invasion; 
and  class  4,  distant  metastasis.6  A newer  classification 
has  also  been  described  by  Hay  and  associates,  with 
emphasis  not  only  on  age,  size,  and  metastases,  but  also 
on  the  completeness  of  resection  (Table  1 ).22  All  of 
these  classifications  are  helpful  in  predicting  low  and 
high  risk.  Unfortunately,  some  patients  in  the  low-risk 
group  still  die  of  thyroid  cancer,  so  better  prognostic  pre- 
dictors are  obviously  necessary. 

Virtually  all  studies  document  that  young  patients 
with  thyroid  cancer,  such  as  men  younger  than  40  and 
women  younger  than  50,  do  better  than  older  patients. 14 
Patients  with  small  tumors  (<2  cm)  do  better  than  those 
with  moderate-sized  tumors  (2  to  4 cm),  and  these 
patients  do  better  than  those  with  larger  tumors  (>4  cm). 
Patients  with  locally  invasive  tumors  and  those  with 
metastatic  disease  have  a worse  prognosis.  14,2 1 Patients 
with  tumors  that  cannot  be  resected  have  a poorer  prog- 
nosis.22 It  should  be  noted,  however,  that  the  trachea  can 
be  resected  with  the  preservation  of  a normal  voice  and 
that  the  esophageal  wall  can  be  resected  with  excellent 
results  (Figure  2). 

The  site  and  number  of  metastases  are  also  impor- 
tant. About  15%  of  children  and  10%  of  adults  will  have 
pulmonary  micrometastases  at  the  time  of  the  initial 
treatment.23-24  Patients  with  pulmonary  micrometastases 
have  a considerably  better  survival  rate  than  those  with 
macrometastases,  and  these  patients  in  turn  have  a better 
prognosis  than  those  with  skeletal  metastases.25 

We  might  question  whether  the  AGES  or  other  classi- 
fications are  preoperative  or  postoperative  classifications. 
Obviously,  the  age  of  a patient  and  the  approximate  size 
of  the  tumor  can  be  determined  preoperatively,  and  cyto- 
logic examination,  as  obtained  by  percutaneous  aspira- 
tion biopsy,  can  usually  determine  the  histologic  type. 
Other  proven  risk  factors  such  as  invasion  and  distant 
metastases  can  often  be  determined  only  at  or  after  surgi- 
cal treatment.  Other  minor  or  major  risk  factors  such  as 
the  presence  of  multifocal  tumor,26  lymph  node  involve- 
ment,27-28 or  focal  areas  of  poorly  or  undifferentiated 
tumor  are  also  best  determined  after  examination  of  the 
entire  specimen.  Other  predictors  of  aggressiveness 
include  sex  (women  do  somewhat  better  than  men)13-29-30; 


ploidy  (patients  with  aneuploid  papillary,  Hurthle  cell, 
and  medullary  thyroid  tumors  do  worse  than  those  with 
diploid  thyroid  cancers)31-34;  radioactive  iodine  uptake 
(patients  whose  tumors  fail  to  take  up  radioactive  iodine 
have  a worse  prognosis)35-36;  adenylate  cyclase  response 
to  TSH  therapy  (patients  whose  tumors  have  a low 
response  do  worse)37;  epidermal  growth  factor  (EGF) 
receptors  (patients  with  higher  EGF  binding  appear  to  do 
worse)38;  oncogenes  (patients  with  several  oncogenes 
such  as  ms  and  gsp  appear  to  do  worse)39;  and  tumor  sup- 
pressor genes  (patients  with  p53,  in  general,  appear  to  do 
worse).40-42 

Tumor  cell  nuclear  DNA  content  has  been  docu- 
mented to  be  one  of  the  best  prognostic  indicators  of 
malignant  potential,13  and  Backdahl  and  associates  have 
said  that  the  nuclear  DNA  content  has  a “predictive 
power  significantly  greater  than  that  of  all  other  prog- 
nostic factors  combi ned.”3llp977'  Subsequent  investigations 
have  shown  that  the  DNA  ploidy  pattern  as  determined 
by  flow  cytometry  is  an  important  and  independent 
prognostic  variable.13-34  As  shown  in  Figure  3,  patients 
with  an  aneuploid  DNA  pattern  have  a worse  prognosis 
than  those  with  a tetraploid  or  diploid  pattern.  The  DNA 
ploidy  is  a better  prognostic  factor  for  some  tumors  such 


Figure  2. — A magnetic  resonance  imaging  scan  shows  papillary 
thyroid  cancer  invading  through  tracheal  wall. 


Figure  3. — The  DNA  ploidy  pattern,  prognosis,  and  cumulative 
mortality  from  papillary  thyroid  carcinoma  are  shown  in  209  pa- 
tients. Nuclear  suspensions  were  obtained  from  paraffin-embed- 
ded archival  tumor  specimens  (from  Hay, 13  with  permission).  The 
numbers  in  parentheses  indicate  the  number  of  patients. 
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Figure  4. — The  adenylate  cyclase  response  to  thyroid-stimulating  hormone  (TSH)  therapy 
by  tumor  class  is  shown  (from  Siperstein  et  al,37  with  permission).  SEM  = standard  error  of 
the  mean. 


as  papillary  and  Hurthle  cell  cancers  than  it  is  for  others 
such  as  follicular  cancer. 13,34,43  Ploidy  is  not  useful  for 
determining  whether  a particular  thyroid  tumor  is  benign 
or  malignant. 

About  two  thirds  of  all  papillary  and  follicular  thy- 
roid cancers  take  up  radioactive  iodine,  whereas  few 
Hiirthle  cell,  medullary,  or  anaplastic  thyroid  cancers 
take  up  radioactive  iodine.7,25  It  is  not  surprising  that 
patients  whose  thyroid  cancers  take  up  radioactive 
iodine  have  a better  prognosis  because  such  tumors  are 
usually  better  differentiated  and  can  sometimes  be  ablat- 
ed with  radioactive  iodine.5,35,36 

It  has  been  documented  that  patients  with  tumors  that 
are  more  extensive  or  disseminated  have  a lower  adeny- 
late cyclase  response  to  TSH  therapy  (Figure  4).37 
Patients  with  tumors  localized  in  the  thyroid  gland  or 
nodal  metastases  had  a ninefold  to  seventeenfold 
increase  in  adenylate  cyclase  activity,  whereas  those 
with  more  extensive  tumors  had  only  a twofold  to  three- 
fold increase.  Some  of  the  decreased  adenylate  cyclase 
response  in  the  more  extensive  or  disseminated  tumors 
was  due  to  an  increased  basal  adenylate  cyclase  activity. 


TABLE  2.— Oncogene  gsp  and  ras  Mutations  in  Differentiated 
Thyroid  Cancer * 


Patients  Positive,  No.  (%) 

Tumor  Stage  Patients,  No.  ~ras  gsp  ras  and/or  gsp 


Unilocal  intrathyroidal, 


T1-2,  NO-1,  MO 

...10 

1 5 

5(50) 

Multifocal  and  lymph  node 
metastases,  T3-4,  N2-3,  MO  . . 

...13 

3 7 

8(62) 

Distant  metastases, 

TX,  NX,  Ml  

....9 

5 6 

8(89) 

•From  GoreUki  et  al." 

suggesting  that  such  tumors  are  constitutively  activated. 
In  another  study,  two  of  three  patients  with  constitutive- 
ly activated  adenylate  cyclase  and  follicular  thyroid  car- 
cinomas and  one  of  three  patients  with  a constitutively 
activated  papillary  thyroid  cancer  had  a gsp  (stimulating 
G protein)  oncogene.44  These  oncogenes  were  initially 
identified  in  a “hot”  thyroid  nodule  and  subsequently  in 
5 of  13  (38%)  autonomous  nodules.45,46  In  another  inves- 
tigation, patients  with  both  ras  and  gsp  oncogenes 
appeared  to  have  more  aggressive  tumors  (Table  2).39 
Elsewhere  it  was  found  that  ras  mutations  are  present  in 
about  40%  of  follicular  thyroid  cancers.47  In  addition,  the 
overall  prevalence  of  ras  mutations  was  the  same  in  68 
spontaneous  and  12  radiation-associated  thyroid  tumors, 
although  thyroid  carcinomas  in  the  radiated  group  had 
significantly  more  K -ras  mutations  (60%  to  67%)  (P  < 
,005).4S  A history  of  irradiation  increases  the  frequency 
of  multifocal  thyroid  tumors,  but  probably  does  not 
influence  tumor  aggressiveness.49  It  has  been  document- 
ed that  the  ras  oncogene  product,  p21.  is  only  weakly 
expressed  in  normal  thyroid  tissue,  but  it  is  more  strong- 
ly expressed  in  thyroid  neoplasms.50  In  another  study. 
p21  staining  was  positive  in  35  of  51  (65%)  thyroid  neo- 
plasms, and  a significantly  positive  correlation  was 
found  between  outcome  and  p21  tumor  staining.51 
Overall,  in  patients  with  papillary  and  follicular  thyroid 
cancers,  83%  of  those  who  died  had  thyroid  cancers  that 
stained  positively,  whereas  staining  was  positive  in  52% 
of  the  survivors  ( P < .02). 

An  oncogene  ( ptc ) has  been  identified  in  papillary 
thyroid  cancers.52  This  oncogene  is  a variant  of  the  ret 
proto-oncogene.  Subsequently  the  ptc  oncogene  was 
found  on  chromosome  lOql  1-12  in  the  same  region  as 
that  for  multiple  endocrine  neoplasm  type  2A.53  The  ptc 
oncogene  has  tyrosine  kinase  activity.  This  signal  trans- 
duction pathway  has  been  reported  to  be  involved  in  the 
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TABLE  3 —Effects  of  Prophylactic  Neck  Dissection  on 
Recurrence  and  Survival* 


Later  Active  Disease,  Dead  of  Disease, 


Elective  Neck  Dissection 

Patients  No. 

No.  (%) 

No.  (%) 

Yes 

76 

3 (4) 

2(3) 

No 

88 

18(20) 

5(6) 

Total 

164 

21  (13) 

7(4) 

•From  Hunter  et  al.” 


pathogenesis  of  papillary  thyroid  cancer.” 

The  p53  gene  acts  as  a tumor  suppressor  gene  or  as  a 
dominant  transforming  oncogene.  Although  only  1 of 
130  thyroid  tumors  was  initially  found  to  have  a p53 
mutation,54  mutations  were  recently  identified  in  6 of  7 
undifferentiated  thyroid  carcinomas40  and  in  thyroid  can- 
cer cell  lines.41  Subsequent  studies  using  single-strand 

i conformation  polymorphism  analysis  of  complementary 
DNA  fragments  amplified  by  reverse  transcriptase  poly- 
merase chain  reaction  documented  the  presence  of  muta- 
tions in  exons  5,  6,  7,  and  8 of  the  p53  gene  in  12  of  49 
thyroid  carcinomas,  but  in  0 of  8 benign  thyroid 
tumors.42  The  presence  of  p53  mutations  was  not  associ- 
ated with  tumor  stage  or  histologic  type.  We  have  also 
recently  identified  p53  mutations  in  three  of  the  four 
thyroid  cancer  cell  lines  that  we  have  established  in  our 
laboratory.  The  documentation  of  various  combinations 
of  oncogenes  and  tumor  suppressor  genes  will  probably 
prove  to  be  useful  for  predicting  tumor  behavior. 

There  has  been  confusion  concerning  whether  the 
presence  of  metastatic  thyroid  cancer  in  cervical  lymph 
nodes  is  a prognostic  factor.  Numerous  studies  have  doc- 
umented that  about  80%  of  patients  with  papillary  thy- 
roid cancer  have  at  least  micrometastases  in  cervical 
lymph  nodes.27,55,56  Palpable  lymph  nodes,  however,  are 
found  in  about  15%  of  adults  and  in  about  50%  to  80% 
of  children.23 

It  was  initially  suggested  that  the  finding  of  clinical- 
ly involved  cervical  lymph  nodes  was  beneficial  in 

I patients  with  thyroid  cancer.57  This  seemed  surprising 
because  the  presence  of  nodal  metastases  is  detrimental 
for  all  other  cancers.  Some  investigators  have  reported 
that  the  presence  of  nodal  metastases  has  no  detrimental 
effect  on  survival.13,58  Others  have  found  that  the  pres- 
ence of  involved  lymph  nodes  adversely  influences 
tumor  recurrence,  especially  in  patients  older  than  40, 
but  does  not  influence  survival.5  Today  in  the  United 
States,  patients  with  thyroid  cancer  are  generally  treated 
by  therapeutic  (palpable  lymph  node  metastases  present) 
rather  than  by  elective  (no  palpable  lymph  node  metas- 
tases present)  modified  neck  dissection  because  in  most 
patients  with  microscopic  nodal  metastases,  clinically 
evident  nodal  metastases  do  not  subsequently  develop.59 
Hutter  and  co-workers,  in  their  classic  article  concerning 
elective  radical  neck  dissection  for  papillary  thyroid 
cancer,  concluded  that  "[W]e  find  no  real  evidence  to 
support  the  philosophy  of  radical  neck  dissection  for 


patients  with  papillary  carcinoma  of  the  thyroid  who 
have  no  clinical  evidence  of  cervical  lymph  node  metas- 
tases.”59"’921 This  study  is  of  interest,  but  on  reanalyzing 
their  data  the  above  conclusion  is  questionable.  In  their 
retrospective  review  of  164  patients,  76  patients  had  an 
elective  radical  neck  dissection  and  88  patients  did  not. 
The  mean  age  of  the  patients  having  elective  dissection 
was  47.9  years,  whereas  the  mean  age  of  the  patients  not 
having  an  elective  neck  dissection  was  37.4  years.  As 
shown  in  Table  3,  the  recurrence  rate  was  4%  in  the  76 
patients  having  prophylactic  neck  dissection  and  20%  in 
the  88  patients  who  did  not.  The  death  rate  was  3%  in 
patients  having  prophylactic  neck  dissections  and  6%  in 
those  who  did  not.  These  findings  are  of  even  more 
interest  because  only  38  of  the  76  patients  (50%)  having 
elective  node  dissection  were  found  to  have  thyroid  can- 
cer in  their  cervical  nodes.  We  also  do  not  know  how 
these  patients  were  selected  for  prophylactic  neck  dis- 
section, but  we  might  guess  that  more  patients  at  higher 
risk  would  have  been  treated  prophylactically.  Also  of 
interest,  as  seen  in  Table  3,  none  of  the  patients  who  had 
a neck  dissection  had  recurrence  in  their  cervical  nodes, 
although  recurrent  disease  developed  in  the  thyroid 
gland  of  two  patients  and  in  both  the  thyroid  gland  and 
at  distant  sites  in  one  patient.59 

These  data  document  that  neck  dissection  is  effec- 
tive in  preventing  recurrence  in  patients  with  occult  thy- 
roid cancer  in  the  cervical  nodes.  It  is  also  of  interest, 
even  though  the  groups  are  small,  that  there  were  fewer 
recurrences  and  fewer  deaths  in  the  group  treated  by 
prophylactic  dissection.  This  is  surprising  because,  as 
mentioned,  the  group  treated  prophylactically  was  an 
average  of  ten  years  older  and  would  have  been  expect- 
ed to  have  a worse  prognosis. 

It  is  certainly  understandable  why  most  surgeons  at 
medical  centers  in  Japan  continue  to  do  ipsilateral  mod- 
ified radical  neck  dissection.59,60  Such  treatment  decreas- 
es the  incidence  of  local  recurrence  in  the  cervical 
nodes,  especially  when  less  than  total  thyroidectomy 
and  no  radioactive  iodine  is  used,  and  this  perhaps  may 
improve  survival.60  Perhaps  we  should  examine  the 
nodal  status  of  patients  with  papillary  thyroid  cancer 
with  ultrasonography  to  select  those  patients  with  large 
nodes,  as  they  are  more  likely  to  have  involved  nodes.  A 
modified  neck  dissection  that  preserves  the  sternoclei- 
domastoid muscle,  spinal  accessory  nerve,  and  internal 
jugular  vein  might  be  indicated  for  these  patients. 

Previous  studies  documented  that  when  patients  were 
matched  by  age  and  sex,  those  with  differentiated  thy- 
roid cancer  of  follicular  cell  origin  who  had  clinically 
palpable  cervical  lymph  nodes  had  a higher  recurrence 
and  death  rate  at  all  ages  of  life.27  The  EORTC  study  also 
documented  that  having  palpable  cervical  metastases 
had  an  adverse  effect  on  survival,  although  the  presence 
of  palpable  cervical  nodes  is  a minor  rather  than  a major 
risk  factor.19,27  In  another  study  using  univariate  and  mul- 
tivariate analyses,  it  was  reported  that  lymph  node 
metastases  adversely  influence  recurrence  and  sur- 
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Patients  with  matted  or  clinically  fixed  nodes  also 
appear  to  have  a worse  prognosis.62  These  patients 
should  be  treated  by  a modified  radical  or  en  bloc  neck 
dissection  that  preserves  the  sternocleidomastoid  mus- 
cle, spinal  accessory  nerve,  and  in  most  cases,  the  inter- 
nal jugular  vein.  We  do  this  dissection  using  the  MacFee 
lateral  extension  of  the  Kocher  transverse  collar  inci- 
sion.63 Most  patients  can  be  discharged  within  48  hours 
of  this  procedure  without  adverse  functional  or  cosmet- 
ic sequelae. 

In  summary,  the  presence  of  cervical  lymph  node 
metastases  in  patients  with  thyroid  cancer  indicates 
more  extensive  disease.  These  patients  have  an  increased 
recurrence  rate  and  seem  to  have  a slightly  worse  prog- 
nosis.19-27 The  overall  prognosis  remains  good,  howev- 
er  4.1^.27.28  x|ierapeutic  modified  radical  neck  dissection  is 
generally  recommended. 

Extent  of  Therapy 

The  value  of  more  extensive  surgical  treatment  such 
as  total  thyroidectomy  and  the  use  of  radioactive  iodine 
is  also  debated  for  patients  with  papillary  thyroid  cancer. 
Numerous  studies  have  shown  that  about  80%  of  patients 
with  papillary  thyroid  cancer  have  micrometastases  in 
their  cervical  lymph  nodes  at  the  time  of  thyroidectomy, 
and  about  10%  to  15%  have  occult  pulmonary  metastases 
despite  no  clinical  evidence  of  tumor.23-55-56  Despite  this 
observation,  clinically  recurrent  disease  develops  in  the 
cervical  nodes  of  only  about  8%  to  20%  of  patients. 
Many  microscopic  tumors  must  therefore  remain  occult 
or  are  ablated  by  the  administration  of  radioactive  iodine. 

Numerous  studies  support  the  use  of  postoperative 
radioactive  iodine,  but  no  prospective  studies  have  been 
done.  In  one  study  of  576  patients  with  papillary  thyroid 
cancer,  it  was  found  that  for  lesions  greater  than  1 .5  cm, 
the  recurrence  rate  was  13.1%  when  patients  were  not 
treated  with  postoperative  radioactive  iodine  and  6.4% 
when  they  received  sodium  iodide  I 131(/5<.001  by  Cox 
regression  analysis).5  In  another  study,  patients  with  fol- 
licular thyroid  cancer  who  were  treated  with  radioactive 
iodine  had  a five-year  survival  rate  of  100%,  whereas  the 
survival  rate  was  33.3%  in  untreated  patients.64  Patients 
with  papillary  thyroid  cancers  larger  than  1 cm  had  fewer 
recurrences  (P  < .01 ) and  fewer  deaths  when  treated  with 
radioactive  iodine  (P  < .05;  x:  analysis).6  Fewer  patients 
were  reported  to  have  pulmonary  metastases  develop, 
and  fewer  died  when  they  were  treated  by  total  thy- 
roidectomy and  131I-sodium  iodide  therapy.65  Other  inves- 
tigators noted  that  two  thirds  to  three  fourths  of  patients 
whose  pulmonary  metastases  were  detected  only  by 
radioiodine  scanning  were  likely  to  be  successfully  treat- 
ed, whereas  when  macrometastases  were  identified  on 
chest  x-ray  film  or  computed  tomographic  scan,  only  4% 
to  10%  of  patients  could  be  cured.35-66  Thus,  when 
macronodular  disease  was  present,  the  relative  risk  of 
death  increased  sixfold.  Further  data  supporting  the  pro- 
phylactic use  of  l3lI-sodium  iodide  for  patients  with  dif- 
ferentiated thyroid  cancer  is  provided  by  Wong  and  asso- 


ciates.67 Their  use  of  radioactive  iodine  reduced  the  recur- 
rence rate  of  thyroid  cancer  by  54%.  The  change  in  life 
expectancy  gained  by  the  ablation  of  thyroid  remnants 
was  about  equal  to  that  gained  by  lowering  serum  cho- 
lesterol levels  to  less  than  5.20  mmol  per  liter  (<200  mg 
per  dl)  in  35-year-old  adults  or  by  coronary  artery  bypass 
in  patients  with  two-vessel  coronary  artery  disease. 

Despite  the  fact  that  the  value  of  treating  patients 
with  radioactive  iodine  has  been  questioned68  and  that 
some  think  that  radioactive  iodine  therapy  is  only  as 
effective  as  thyroid  hormone  suppression  therapy,69  the 
vast  majority  of  data  suggest  that  prophylactic  treatment 
with  radioactive  iodine  is  therapeutically  effica- 
cious.2-'w-25'35-66 

Radioactive  iodine  therapy,  unfortunately,  is  less 
effective  when  metastatic  thyroid  cancer  is  clinically 
evident.35-66-70  For  example,  the  use  of  radioactive  iodine 
was  effective  for  treating  patients  with  nonpalpable  cer- 
vical lymph  node  metastases,5  but  it  was  rarely,  if  ever, 
effective  in  ablating  clinically  palpable  nodes.71  In  con- 
trast, when  relatively  large  doses  of  l3lI-sodium  iodide 
are  used,  a 74%  success  rate  in  treating  nodal  disease  is 
reported.72  Maxon  says  that  when  the  projected  radiation 
dose  to  the  tumor  is  less  than  30  Gy  (3,000  rad),  he 
prefers  surgical  excision,  but  he  does  not  say  how  often 
this  occurs.25  The  response  of  pulmonary  micrometas- 
tases and  macrometastases  to  13lI-sodium  iodide  has 
already  been  discussed  briefly.35-66-70  In  an  analysis  of  the 
five-year  mortality  in  patients  with  pulmonary  metas- 
tases, the  mortality  was  38%  in  patients  whose  metas- 
tases concentrated  radioactive  iodine  and  69%  in  those 
whose  metastases  did  not  (P  < .001  ).36 

Patients  with  skeletal  metastases  have  an  even  poor- 
er response  to  treatment  with  radioactive  iodine,  and  the 
presence  of  bony  metastases  predicts  an  ominous  prog- 
nosis. Unfortunately,  about  70%  of  bony  metastases  are 
multiple  and  30%  solitary,  and  only  about  10%  of  these 
usually  lytic  bone  metastases  take  up  radioactive  iodine. 
A similar  number  of  patients  respond  to  treatment  after 
13lI-sodium  iodide  therapy  (about  8%),  so  that  external 
radiation  therapy  is  often  required.25  The  data  concerning 
clinically  evident  metastatic  thyroid  cancer  suggest  that 
when  cervical  lymph  nodes  or  pulmonary  or  skeletal 
metastases  can  be  completely  removed  surgically,  this 
should  be  done.  The  patient  should  then  receive  a large 
ablative  dose  of  radioactive  iodine  (about  150  mCi). 
Serum  thyroglobulin  levels,  especially  when  patients  are 
hypothyroid  in  preparation  for  a radioiodine  scan,  are 
useful  in  determining  the  presence  of  persistent  disease. 

Conclusion 

Most  patients  with  differentiated  thyroid  cancer  have 
an  excellent  prognosis.  Numerous  clinical  and  laboratory 
techniques  are  available  that  help  predict  whether  a 
particular  tumor  will  behave  in  an  aggressive  or  benign 
manner.  Until  better  predictors  of  tumor  behavior  are 
available,  such  as  the  presence  or  absence  of  certain  onco- 
genes or  tumor  suppressor  genes,  I advocate  doing  total 
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thyroidectomy  with  the  removal  of  central  neck  nodes  and 
a modified  radical  neck  dissection  when  the  lateral  neck 
nodes  are  clinically  involved.  I and  others  recommend 
that  radioactive  iodine  be  used  postoperatively  for  all  but 
low-risk  patients  and  for  patients  whose  tumors  take  up 
radioactive  iodine.73  I also  recommend  treatment  with 
131I-sodium  iodide  for  patients  with  elevated  thyroglobulin 
levels  whose  metastatic  thyroid  cancers  are  not  evident  on 
routine  scanning  after  total  thyroidectomy.74"77  We  will 
prescribe  enough  thyroid  hormone  to  suppress  TSH  pro- 
duction. Such  combined  therapy  seems  to  result  in  fewer 
recurrences  and  better  survival  than  less  aggressive  initial 
therapy. 
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Important  Advances  in  Occupational  Medicine 


Occupational  Medicine 

Ann  Dew,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  oc- 
cupational medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably 
firmly  established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  au- 
thoritative reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamil- 
iar with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of 
progress  in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory'  Panel  to  the  Section  on  Occupational  Medicine  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Ann  Dew,  MD,  and  the  panel. 


Preventing  Workers'  Hepatitis 
A,  B,  C,  D,  E,  and  G 

Occupational  hepatitis  is  debilitating,  deadly  at  times, 
but  now  preventable.  When  last  studied,  there  was  1 .4-  to 
2-fold  excess  mortality  from  cirrhosis  in  each  of  the  three 
California  female  health  care  occupations  measured — 
registered  nurses,  licensed  vocational  nurses  and  aides, 
and  other — in  whites  or  blacks  after  adjustment  for  age, 
alcohol  use,  and  smoking.  The  recent  documentation  of 
numerous  patients  infected  with  hepatitis  B by  a 
California  cardiovascular  surgeon  and  the  finding  of  he- 
patitis C (and  possibly  A and  E)  in  patients  of  caregivers 
infected  with  those  viruses  further  points  out  the  high 
risks  from  health  care  workers  with  hepatitis  infections. 

The  primary  prevention  of  hepatitis  relies  both  on  re- 
ducing exposure  (sanitation  and  avoidance  of  blood  and 
body  fluids)  and  vaccination  for  hepatitides  A and  B. 
Sanitary  measures  help  prevent  the  primarily  fecal-oral 
transmission  of  hepatitis  A and  E.  Travelers  to  areas  en- 
demic for  these  viruses  should  avoid  food  or  drink  that  is 
not  commercially  packed,  purified,  peeled  in  a sterile 
manner,  or  piping  hot  (the  4 p's).  Hepatitis  A outbreaks 
have  occurred  in  workers  in  day-care  centers  and  in  hos- 
pital pediatric  units  with  eating,  drinking,  and  insufficient 
hand  washing  at  the  work  site. 

Health  care  workers  are  at  risk  for  chronic  hepatitis  B, 
C,  D,  and  G through  occupational  exposure  to  blood  or 
body  fluids.  Double  gloving  (with  powder-free  latex)  and 
improved  instruments  and  techniques  are  increasingly 
available  to  reduce  such  exposure. 

Hepatitis  G RNA  was  present  in  13%  of  cases  of 
acute  hepatitis  non-A  to  E from  sentinel  counties  and  1 3 
(1.7%)  of  779  consecutive  blood  donors  with  normal  ala- 
nine aminotransferase  levels.  Preventing  blood  exposure 
should  help  prevent  the  possible  occurrence  of  occupa- 
tional hepatitis  G and  its  similarly  transmitted  relative, 
hepatitis  C. 

Vaccines  can  protect  virtually  any  worker  from  hepati- 


tides A,  B,  and  D.  Hepatitis  A vaccination  is  recommended 
for  workers  in  child  day  care,  caretakers  of  developmen- 
tally  disabled  persons,  those  who  do  hepatitis  A vims  lab- 
oratory work,  and  those  who  travel  to  endemic  areas. 
Recombinant  hepatitis  B vaccine  induces  protective  anti- 
body levels  in  a fourth  or  more  of  workers  per  dose, 
whether  in  the  primary  three-dose  deltoid  intramuscular  se- 
ries or  as  an  intramuscular  fourth,  fifth,  or  intradermal  5-pg 
sixth  through  ninth  dose  for  previous  nonresponders. 
Primary  responders  show  protection  from  occupational 
risks  for  five  or  more  years  and  from  nonoccupational  risks 
for  nine  or  more  years.  All  seven  responders  to  the  intra- 
muscular fourth  dose  showed  an  anamnestic-type  response 
(suggesting  protection)  when  given  a booster  dose  at  six 
years,  despite  a prebooster  loss  of  antibody  in  five  persons. 

Secondary  prevention  (presymptomatic  treatment)  of 
occupational  hepatitis  C relies  on  interferon  treatment’s 
high  efficacy  in  acute  hepatitis  C,  as  suggested  by  studies 
abroad.  Percutaneous  inoculation  from  hepatitis  C virus 
(HCV)-positive  patients  infects  1%  of  the  workers  re- 
ceiving exposure.  Hepatitis  C virus  exposure  may  occur 
from  the  HCV-positive  1%  (hospital-based  surgeon  vol- 
unteers from  2 cities)  to  18%  (urban  emergency  depart- 
ment patients)  to  93%  (northern  California  drug 
treatment  clinics’  intravenous  heroin  users)  of  popula- 
tions in  the  United  States. 

BRUCE  N.  LEISTIKOW,  MD,  MS 

Davis,  California 
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Long-Term  Effects  of  Air  Pollution 

Long-term  health  effects  from  smog  can  be  insidious. 
This  is  unlike  some  of  the  obvious,  immediate  health  ef- 
fects from  smog,  such  as  the  development  of  burning  eyes 
and  headaches  in  people  visiting  the  Los  Angeles, 
California,  area  when  air  pollution  levels  are  at  their 
worst.  Long-term  effects  from  smog  are  also  not  nearly  as 
pronounced  as  those  found  from  cigarette  smoking,  for 
instance.  Many  people  in  the  United  States  and  other 
countries  have  substantial  exposure  to  air  pollutants, 
however,  and  even  a small  effect  can  translate  into  a seri- 
ous health  problem.  This  is  of  particular  concern  in 
California,  which  has  some  of  the  worst  air  pollutant  lev- 
els in  the  nation.  The  Riverside-San  Bernardino  area  con- 
sistently has  some  of  the  highest  levels  in  the  nation  for 
both  particulates  and  ozone,  considerably  above  the  na- 
tional ambient  air  quality  standard. 

A cohort  of  more  than  6,000  adult  nonsmoking 
Seventh-Day  Adventists  in  California  has  been  observed 
since  1977.  Pollutant  concentrations  for  persons  were  es- 
timated from  the  California  Air  Resources  Board  moni- 
toring stations.  Pollutants  studied  included  total 
suspended  particulates,  suspended  sulfates,  and  gaseous 
pollutants  such  as  ozone. 

The  development  of  respiratory  disease  was  shown  to 
be  related  to  exposure  to  total  suspended  particulates. 
Persons  who  had  lived  for  20  years  in  areas  with  elevated 
levels  of  total  suspended  particulate  had  an  increased  risk 
of  36%  for  the  development  of  airway  obstructive  disease, 
which  includes  asthma,  chronic  bronchitis,  and  emphy- 
sema. The  development  of  chronic  bronchitis  had  a 33% 
elevated  risk  for  those  with  exposure  to  higher  levels  of  to- 
tal suspended  particulates.  Exposure  to  lower  concentra- 
tions of  these  particulates  was  also  associated  with  an 
elevated  risk  of  airway  obstructive  disease,  particularly 
when  the  exposure  was  for  an  extended  time  period.  In  ar- 
eas with  substantial  air  pollution,  such  lower  levels  can 
commonly  occur  for  extended  periods  and  thus  contribute 
substantially  to  the  overall  health  effects  from  smog. 

In  considering  the  development  of  respiratory  dis- 
eases, tobacco  smoke  exposure  is  extremely  important. 
Tobacco  smoking  is  strongly  associated  with  the  develop- 
ment of  airway  obstructive  disease.  Also,  environmental 
tobacco  smoke  exposure,  from  either  home  or  work, 
shows  an  association  with  the  development  of  airway  ob- 
structive disease.  Each  of  these  must  be  considered  when 
evaluating  the  clinical  effects  of  air  pollution.  Childhood 
symptoms  of  airway  obstructive  disease  and  childhood 
colds  are  both  significant  predictors  for  the  development 
of  the  disease. 

The  development  of  asthma  in  nonsmokers  had  a 
pronounced  association  with  airway  obstructive  disease 
present  before  age  1 6,  with  a more  than  fourfold  increase 
in  risk.  Recent  findings  also  indicate  an  influence  from  a 
parental  history  of  airway  obstructive  disease.  These 
findings  indicate  that  some  persons  have  increased  sus- 
ceptibility to  the  development  of  asthma.  A more  than 
threefold  increased  risk  of  asthma  was  found  in  men  who 


had  lived  20  years  in  areas  with  high  ozone  levels.  For 
women,  however,  the  risk  was  not  significantly  elevated. 
The  lack  of  an  effect  in  women  is  postulated  to  be  due  to 
their  spending  less  time  outdoors  and  thus  having  less 
occupational  exposure  to  air  pollutants  in  general  and,  in 
this  case,  specifically  to  ozone.  The  development  of 
asthma  also  showed  a more  than  twofold  elevation  in 
risk  associated  with  exposure  to  suspended  sulfates. 
Secondhand  smoke  exposure  also  was  significantly  asso- 
ciated with  the  development  of  asthma,  with  a 45%  in- 
creased risk. 

Exposure  to  total  suspended  particulates  is  further  as- 
sociated with  an  elevated  risk  of  37%  for  the  development 
of  all  malignant  neoplasms  in  women.  Exposure  to  fine 
particulates  was  specifically  associated  with  a twofold  el- 
evation in  risk  for  all  malignant  neoplasms  in  women. 
This  effect  is  not  seen  in  men.  Women  have  been  shown  to 
have  a greater  deposition  fraction  than  men  of  fine  parti- 
cles in  the  lungs.  These  fine  particulates  often  contain  the 
most  toxic  compounds,  and  this  may  explain  the  differ- 
ence between  men  and  women  in  the  effect  of  particulates. 

In  a study  of  six  US  cities,  significant  associations 
were  found  between  air  pollution  mortality,  with  an  ele- 
vated risk  of  dying  of  26%  in  those  living  in  areas  of 
highest  pollution.  The  air  pollution  was  specifically  asso- 
ciated with  deaths  from  lung  cancer  and  from  cardiopul- 
monary disease. 

DAVID  BERGLUND,  MD 
DAVID  ABBEY.  PhD 
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Use  of  Nucleic  Acid  in  the 
Diagnosis  and  Management  of 
Tuberculosis  Amplification  Tests 

Tuberculosis  is  an  ancient  infection  that  has  plagued  hu- 
mans throughout  recorded  history.  A third  of  the  world's 
population  is  infected  with  Mycobacterium  tuberculosis, 
and  it  remains  the  most  common  infectious  cause  of  mor- 
bidity and  mortality  worldwide,  with  an  annual  mortality 
approaching  3 million.  In  April  1993,  the  World  Health 
Organization  declared  tuberculosis  a global  emergency. 
The  diagnosis  of  this  important  disease  has  traditionally 
relied  on  conventional  microscopy  and  culture,  a process 
that  can  take  as  long  as  eight  weeks.  Nucleic  acid  ampli- 
fication testing  (NAAT),  a new  and  exciting  technology 
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for  the  rapid  diagnosis  of  tuberculosis,  has  recently  been 
developed  that  potentially  allows  a diagnosis  of  tubercu- 
losis to  be  made  within  hours.  The  application  of  this  new 
technology  is  expected  to  greatly  assist  physicians  and 
public  health  programs  in  the  diagnosis,  management, 
and  contact  investigations  of  persons  with  tuberculosis. 

Nucleic  acid  amplification  testing  is  a rapid  technique 
of  amplifying  either  RNA  or  DNA  that  allows  the  creation 
of  millions  of  identical  copies  of  a specific  genetic  se- 
quence that  then  serve  as  markers  for  the  presence  of  or- 
ganisms in  biologic  specimens.  Although  polymerase 
chain  reaction  is  the  most  well-known  NAAT,  many  oth- 
ers have  been  developed.  Gen-Probe’s  M tuberculosis  di- 
rect test  (MDT),  one  version  of  NAAT,  was  recently  the 
first  to  be  approved  by  the  Food  and  Drug  Administration 
for  the  detection  of  M tuberculosis  in  sputum  specimens 
that  are  smear-positive  for  acid-fast  bacilli  (AFB).  It  is  ex- 
pected that  other  manufacturers’  tests  will  be  approved 
within  the  next  two  years.  The  MDT  is  commercially 
available  and  requires  only  six  hours  to  perform,  allowing 
a rapid  turnaround  time  of  testing  results.  The  perfor- 
mance of  the  Gen-Probe  MDT  has  been  well  documented 
and  has  yielded  excellent  results  compared  with  tradi- 
tional smear  and  culture  techniques  used  in  diagnosing  tu- 
berculosis. The  average  sensitivity  and  specificity  of  the 
test  for  all  published  trials  are  87%  and  99%,  respectively, 
resulting  in  a positive  predictive  value  of  95%  and  a nega- 
tive predictive  value  of  98%.  This  compares  with  the  54% 
sensitivity  for  fluorochrome  stain,  the  rapid  diagnostic  test 
currently  used  to  detect  AFB.  In  our  clinic,  the  fluo- 
rochrome stain  misses  the  46%  of  patients  with  tuberculo- 
sis with  negative  smears  who  are  ultimately  positive  on 
culture,  whereas  NAAT  misses  only  18%  of  patients  with 
cultures  positive  for  tuberculosis.  The  sensitivity  of  NAAT 
for  AFB  smear-positive  specimens  (99%)  is  higher  than 
that  for  AFB  smear-negative  specimens  (56%). 

Now  that  a NAAT  for  M tuberculosis  is  readily  avail- 
able, questions  have  been  raised  as  to  how  to  apply  it 
most  effectively  in  a clinical  setting.  It  seems  clear  that 
with  a specificity  and  positive  predictive  value  approach- 
ing 100%,  it  is  a reliable  tool  for  the  diagnosis  of  tuber- 
culosis in  a patient  with  a positive  AFB  smear.  Although 
it  is  only  56%  sensitive  in  AFB  smear-negative  speci- 
mens, a positive  NAAT  in  a patient  with  a negative  smear 
provides  an  early  clue  to  the  presence  of  active  tubercu- 
losis. The  diagnosis  of  tuberculosis  in  these  AFB 
smear-negative  patients  might  otherwise  be  delayed,  es- 
pecially if  they  have  minimal  clinical  or  radiographic 
findings.  Starting  treatment  immediately  for  these  smear- 
negative patients  avoids  the  potential  of  communicability 
developing  during  the  interval  of  as  long  as  eight  weeks 
while  awaiting  culture  results. 

Nucleic  acid  amplification  testing  has  limitations. 
About  18%  of  patients  with  culture-positive  tuberculosis 
will  be  missed  with  this  test.  There  are  two  explanations: 
few  organisms  in  the  submitted  specimen  and  specimens 
that  contain  inhibitors.  Controls  can  be  used  to  rule  out  the 
presence  of  inhibitors  for  smear-positive  NAAT-negative 
specimens.  It  is  important  not  to  withhold  treatment  in  a 


patient  who  has  clinical  features  consistent  with  active  tu- 
berculosis just  because  the  NAAT  is  negative.  It  is  always 
prudent  to  await  final  culture  results  and  to  assess  the  pa- 
tient’s response  to  treatment.  It  is  appropriate  to  initiate 
the  treatment  of  active  tuberculosis  in  a smear-negative 
patient  with  a positive  NAAT  even  if  there  is  minimal  clin- 
ical and  radiographic  evidence  for  the  disease.  Studies 
have  shown  that  more  than  90%  of  these  patients  will  ulti- 
mately grow  M tuberculosis  in  culture.  Those  patients  who 
do  not  produce  a positive  culture  may  still  have  active  tu- 
berculosis but  with  an  insufficient  number  of  viable  organ- 
isms to  produce  a positive  culture  in  the  laboratory.  In 
these  cases,  a diagnosis  of  tuberculosis  might  otherwise  be 
missed  without  adjunctive  NAAT  testing. 

In  summary,  NAAT  is  becoming  an  important  tool  to 
aid  in  the  diagnosis  of  tuberculosis,  but  it  does  not  replace 
clinical  evaluation,  conventional  AFB  smears,  and  culture 
techniques.  It  has  the  ability  to  diagnose  tuberculosis 
rapidly  in  99%  of  AFB  smear-positive  specimens  and  in 
65%  of  AFB  smear-negative  specimens.  It  is  appropriate 
to  initiate  treatment  based  on  the  results  of  this  test  but 
not  to  stop  treatment  if  results  are  negative  until  culture 
results  become  final.  The  use  of  NAAT  has  proved  help- 
ful to  decision  making  in  our  public  health  practice.  The 
test  can  be  used  as  an  early  diagnostic  tool  to  determine 
if  an  infection  is  caused  by  M tuberculosis.  If  the  smear  is 
positive,  NAAT  is  particularly  helpful  in  guiding  deci- 
sions about  contact  investigations  and  the  need  for  respi- 
ratory isolation  in  patients  who  may  be  infected  with  a 
Mycobacterium  species  other  than  tuberculosis.  If  the 
smear  is  negative,  NAAT  allows  earlier  treatment  of  tu- 
berculosis other  than  waiting  for  culture.  It  has  proved  to 
be  an  effective  tool  in  the  diagnosis  and  management  of 
tuberculosis.  We  think  it  will  also  prove  to  be  effective  in 
responding  to  the  global  epidemic  of  tuberculosis. 

JODY  MEADOR,  MD 
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Latex  Allergy 

The  problem  of  cutaneous  and  respiratory  reactions  to 
latex  antigen(s)  is  one  that  has  generated  considerable 
attention  among  allergists,  anesthesiologists,  surgeons, 
occupational  medicine  practitioners,  and  health  care 
professionals  in  general.  Whether  the  widely  held  per- 
ception that  the  prevalence  of  glove-related  health  prob- 
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lems  is  increasing  among  health  care  workers  is  due  to 
heightened  practitioner  awareness  or  is  a real  phenome- 
non cannot  be  addressed  directly  with  existing  surveil- 
lance data.  Nevertheless,  the  increasingly  routine  use  of 
latex  gloves  as  part  of  universal  precautions,  as  well  as 
the  use  of  mass-produced  examination  gloves  with  rela- 
tively high  antigen  content,  are  factors  pointing  to  an  in- 
creased exposure  potential — that  is,  more  health  care 
workers  (and  others)  are  wearing  latex  gloves  and  are 
doing  so  for  a greater  portion  of  their  workweek. 

Allergists  and  dermatologists  first  described  immedi- 
ate-onset latex-associated  skin  reactions  in  1980,  labeling 
them  as  immunoglobulin  E-mediated  contact  urticaria. 
Subsequently,  numerous  cases  of  angioedema,  anaphy- 
laxis, rhinoconjunctivitis,  and  bronchospasm  have  been  as- 
cribed to  latex  allergy.  The  Food  and  Drug  Administration 
did  much  to  increase  awareness  of  this  issue  when,  in 
1991,  it  issued  a bulletin  describing  anaphylactic  reactions 
to  rubber-tipped  barium  enema  catheters.  This  information 
encouraged  anesthesiologists  to  investigate  hitherto-unex- 
plained  intraoperative  hypotensive  events  and  to  conclude 
that,  in  some  cases,  anaphylactic  reactions  to  surgeons’ 
gloves  may  be  responsible.  Issues  of  nonmedical  latex  ex- 
posure (for  example,  to  condoms,  chewing  gum,  and  bal- 
loons) and  of  cross-reactivity  with  some  foods  (bananas, 
avocados,  kiwi  fruit,  chestnuts,  and  others)  have  also  been 
identified.  Considerable  effort  has  subsequently  been  in- 
vested in  identifying  the  responsible  antigenic  determi- 
nants from  the  sap  of  the  rubber  tree,  Hevea  brasiliensis, 
and  in  perfecting  skin  test  antigens  and  in  vitro  test 
reagents. 

In  the  workplace — particularly  in  hospitals — latex  al- 
lergy can  be  a vexing  problem.  First,  latex-related  skin 
conditions  must  be  distinguished  from  more  commonly 
occurring  conditions,  such  as  nonspecific  glove-related 
exacerbation  of  dyshidrotic  eczema  and  atopic  dermatitis, 
and  from  less  common  disorders,  such  as  allergic  contact 
dermatitis  from  rubber  accelerators  or  antioxidants.  In 
making  this  distinction,  the  timing  and  morphology  of 
skin  reactions  may  be  helpful,  and  in  vitro  diagnostic 
tests  can  help  confirm  latex  allergy  as  part  of  a diagnostic 
algorithm.  Nevertheless,  specialty  consultation  for  skin- 
prick  or  patch  testing  may  be  needed.  For  persons  with 
respiratory  symptoms,  a similar  approach  is  used,  with 
the  addition  of  peak  flow  measurements  to  document 
cross-workshift  decrements  in  pulmonary  function. 

Once  a latex  allergy  is  diagnosed,  the  affected  person 
must  be  supplied  with  appropriate  gloves.  For  a person 
with  atopic  dermatitis  or  dyshidrotic  eczema,  the  use  of 
cloth  glove  liners  is  far  more  important  than  substituting 
glove  materials.  For  a person  with  true  latex  skin  allergy, 
substitute  gloves  are  available  fabricated  from  a variety  of 
materials,  including  vinyl  (polyvinyl  chloride),  nitrile 
(polynitrile),  polychloroprene,  and  substituted  poly- 
styrene polymers.  The  most  challenging  situation  is 
posed  by  persons  with  substantial  respiratory  symptoms. 
Cornstarch  or  talc  dust  on  powdered  latex  gloves  acts  as 
an  airborne  antigen  carrier  and  can  therefore  passively 
trigger  respiratory  symptoms  in  persons  not  wearing  such 


gloves.  Thus,  in  a hospital  or  clinic  environment,  it  would 
be  desirable  to  replace  all  powdered  latex  gloves  with  un- 
powdered, in  addition  to  providing  sensitized  persons 
with  nonlatex  substitutes. 

The  major  barrier  to  such  a strategy  at  this  time  is  eco- 
nomic. Although  no  substantial  cost  differential  exists  for 
replacing  powdered  latex  “examination”  (nonsterile) 
gloves  with  their  unpowdered  counterparts,  a large  differ- 
ential (5  to  6 times  the  cost)  exists  for  “surgeons’”  (ster- 
ile) gloves.  To  dictate  that  all  personnel  in  a given  facility 
wear  either  unpowdered  latex  or  nonlatex  gloves,  whether 
the  persons  are  latex  sensitized  or  not,  may  be  an  expen- 
sive step.  On  the  other  hand,  excluding  health  care  pro- 
fessionals from  their  customary  employment  may  be  an 
even  costlier  proposition.  Under  the  Americans  with 
Disabilities  Act  of  1990,  a “qualified  individual  with  a 
disability”  has  a right  to  “reasonable  accommodation” 
with  respect  to  working  conditions,  while  “essential  func- 
tions” of  the  job  cannot  pose  an  "imminent  risk  of  harm.” 
Accordingly,  prudent  occupational  health  practitioners 
carefully  document  any  decision-making  processes  that 
affect  the  initial  or  continuing  employment  status  of  la- 
tex-sensitized workers.  In  such  a climate,  it  is  only  a mat- 
ter of  time  before  market  forces  eliminate  the  cost 
differential  between  powdered  latex  surgeons’  gloves  and 
their  unpowdered  (or  nonlatex)  counterparts. 

DENNIS  SHUSTERMAN.  MD.  MPH 
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Decreasing  Work  Disability 
From  Asthma 

Asthma  prevalence  is  increasing,  and  many  cases  have 
occupational  and  environmental  causes.  Unlike  many 
other  respiratory  problems,  it  affects  people  during  their 
active  working  life  and  can  substantially  affect  their  abil- 
ity to  work.  The  overall  cost  to  patients  and  employers  is 
great.  Public  health  and  clinical  approaches  can  decrease 
its  burden.  A notable  proportion  of  asthma  is  caused  by 
work;  this  is  known  as  "occupational  asthma.”  It  is  more 
frequently  of  nonoccupational  origin,  but  is  aggravated 
by  occupational  exposure;  this  is  known  as  "work-aggra- 
vated asthma.” 

There  are  two  major  categories  of  occupational  asthma: 
“with  latency”  (delay  between  exposure  and  onset)  and 
“without  latency.”  Occupational  asthma  with  latency  often 
depends  on  the  development  of  antibodies  and  therefore  re- 
quires time  and  repeated  exposures  to  a specific  antigenic 
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agent.  Occupational  asthma  without  latency  is  not  allergic 
in  nature.  Nonoccupational  asthma  aggravated  by  work  is 
due  to  nonspecific  irritant  responses.  In  addition,  workers 
with  nonoccupational  asthma  may  have  work  disability  be- 
cause of  an  inability  to  meet  a job’s  physical  demands. 

Several  methods  can  prevent  or  limit  work  disability 
from  occupational  asthma  with  latency:  Primary  preven- 
tion of  occupational  asthma  generally  depends  on  limit- 
ing exposures  known  to  cause  the  asthma.  Secondary 
prevention  of  occupational  asthma  depends  on  early 
recognition  and  removing  the  patient  completely  from 
further  exposure.  In  addition,  recognizing  the  disease  in 
one  person  may  allow  the  complete  prevention  of  it  in 
others  by  controlling  exposures. 

Reactions  to  specific  workplace  chemical  agents 
(such  as  latex  or  diisocyanates)  may  develop  in  sensitized 
persons  with  exposure  to  extremely  low  levels  (parts  per 
billion).  Secondary  prevention — early  recognition  of  the 
disease — is  particularly  important  for  occupational 
asthma.  Several  studies  have  shown  that  once  occupa- 
tional asthma  with  latency  begins,  a delay  in  removing 
the  worker  from  further  exposure  worsens  the  prognosis 
for  recovery.  Personal  socioeconomic  factors  may  inter- 
fere with  a patient’s  following  the  physician’s  advice 
about  avoiding  exposure.  The  early  initiation  of  voca- 
tional retraining  can  substantially  decrease  the  length  and 
extent  of  occupational  disability.  These  disorders  have 
major  economic  effects  for  patients  and  employers;  early 
identification  by  primary  practitioners  and  careful  confir- 
mation by  physicians  with  particular  skill  in  occupational 


and  pulmonary  medicine  can  limit  both  delays  and  over- 
diagnosis. 

Other  approaches  are  best  for  limiting  disability  from 
occupational  asthma  without  latency  and  work  aggrava- 
tion of  nonoccupational  asthma.  Good  patient  education 
and  pharmacologic  control  of  asthma  severity  are  impor- 
tant, but  many  factors  other  than  disease  severity  affect 
work  ability  and  motivation.  Asthma  without  latency  is 
clinically  similar  to  nonoccupational  asthma  and  does  not 
imply  sensitization  to  a specific  workplace  chemical 
agent.  Persons  with  occupational  asthma  without  latency 
may  often  be  accommodated  in  the  workplace  by  mea- 
sures such  as  improved  ventilation,  good  workplace 
housekeeping  practices,  and  the  use  of  respirators.  In  ad- 
dition, modification  of  the  job  to  decrease  peak  ventila- 
tory demand  is  often  feasible  and  may  be  supported  by 
the  Americans  with  Disabilities  Act. 

PHILIP  HARBER,  MD 
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Propylthiouracil-Induced 

Hepatotoxicity 

JAMES  T.  HARDEE,  MD 
ANGELA  L.  BARNETT,  MD 
ABDUL  THANNOUN,  MD 
BIJAN  EGHTESAD,  MD 
DONALD  WHEELER,  MD 
M.  MAZEN  JAMAL,  MD 
Albuquerque,  New  Mexico 

Propylthiouracil  (PTU)  is  a thioamide  derivative 
widely  used  in  the  treatment  of  hyperthyroid  conditions. 
Despite  its  relatively  safe  profile,  hepatotoxicity  remains 
a serious,  albeit  rare,  complication.  Having  been  reported 
in  nearly  30  cases  in  the  English-language  literature  since 
its  introduction  in  1947,1'2'’  PTU-induced  toxic  liver  injury 
must  be  considered  in  any  patient  receiving  this  drug  in 
whom  symptoms  of  hepatic  dysfunction  appear.  Patients 
may  present  with  jaundice,  right  upper  quadrant  abdomi- 
nal pain,  malaise,  nausea,  vomiting,  and  anorexia.  Re- 
ported sequelae  of  PTU  hepatotoxicity  range  from  rapid 
recovery  following  discontinuation  of  the  drug*  to  fulmi- 
nant hepatic  failure  and  death.2-3’12-13’18  A recent  review  of 
drug  hepatotoxicity  lists  PTU-induced  hepatitis  as  an 
"idiosyncratic"  reaction  with  immunologic  mechanisms, 
hypersensitivity,  and  direct  toxicity  among  the  postulated 
pathogeneses.27 

A patient  was  recently  transferred  to  our  institution 
whose  condition  fit  the  description  of  PTU-induced  he- 
patic failure.  We  report  the  case  and  describe  the 
histopathologic  findings  on  liver  biopsy. 

Report  of  a Case 

The  patient,  a 37-year-old  woman,  was  diagnosed 
with  Graves’  disease  five  months  before  her  presentation, 
and  a regimen  of  oral  propylthiouracil,  200  mg  per  day, 
was  started.  At  that  time,  baseline  laboratory  values  were 
as  follows:  alkaline  phosphatase,  298  IU  per  liter  (normal, 
130  to  150);  total  bilirubin,  17.1  pmol  per  liter  (1.0  mg 
per  dl  [normal,  2 to  18  pmol  per  liter]);  direct  bilirubin, 
3.4  pmol  per  liter  (0.2  mg  per  dl  [normal,  0 to  4 pmol  per 
liter]);  and  aspartate  aminotransferase  (AST),  20  IU  per 
liter  (normal,  14  to  34).  Two  months  later,  the  dose  of 
PTU  was  increased  to  400  mg  daily  for  persistently  ele- 
vated serum  thyroid  hormone  levels.  The  patient  tolerated 

♦References  1. 4-1 1.  15.  16.  19,  22,  23,  25,  and  26. 
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this  dosage  for  nearly  three  months  until  she  contacted 
her  primary  physician  because  of  weakness,  fever,  chills, 
nausea,  vomiting,  and  a sharp  right  upper  quadrant  ab- 
dominal pain  for  several  days.  Also,  her  children  had  re- 
marked about  her  “yellowish”  appearance. 

Propylthiouracil  was  discontinued  at  that  time,  and 
she  was  observed  on  an  outpatient  basis.  Three  days  later, 
she  was  admitted  to  a community  hospital  for  worsening 
malaise,  jaundice,  and  nausea.  Laboratory  values  on  ad- 
mission were  as  follows:  thyroxine,  178  nmol  per  liter 
(13.8  pg  per  dl  [normal,  51  to  142  nmol  per  liter]);  AST, 
1,490  IU  per  liter;  alanine  aminotransferase  (ALT),  1,135 
IU  per  liter  (normal,  9 to  52);  alkaline  phosphatase,  486 
IU  per  liter;  total  bilirubin,  284  pmol  per  liter  (16.6  mg 
per  dl);  direct  bilirubin,  169  pmol  per  liter  (9.9  mg  per  dl); 
and  prothrombin  time,  15.5  seconds  (control,  9.4  to  13.3 
seconds).  Tests  for  hepatitis  A antibody  immunoglobulin 
(Ig)  M,  hepatitis  B surface  antigen,  and  hepatitis  B core 
antibody  were  all  negative.  A right  upper  quadrant  ab- 
dominal ultrasonogram  showed  no  sign  of  biliary  dilation, 
and  the  liver,  pancreas,  and  kidneys  all  appeared  normal. 
By  the  second  hospital  day,  her  prothrombin  time  had  in- 
creased to  17.2  seconds,  and  she  was  showing  no  signs  of 
clinical  improvement;  she  was  thus  transferred  to  our  in- 
stitution for  evaluation. 

On  arrival  at  the  University  of  New  Mexico  Health 
Sciences  Center,  Albuquerque,  the  patient  was  alert, 
deeply  jaundiced,  and  continuing  to  have  sharp,  achy, 
right-sided  abdominal  pain.  On  questioning,  she  reported 
no  recent  travel  history  and  no  acetaminophen,  alcohol,  or 
injection  drug  use.  She  had  no  history  of  hepatitis  expo- 
sure, blood  transfusion,  or  other  ingestions. 

Her  medical  history  was  notable  only  for  two  vaginal 
deliveries,  a postpartum  tubal  ligation,  and  a six-month 
history  of  hyperthyroidism.  The  patient  was  taking  no 
medications  as  PTU  had  been  discontinued  five  days  be- 
fore her  transfer. 

On  physical  examination,  the  patient  was  afebrile  with 
a blood  pressure  of  134/73  mm  of  mercury,  a pulse  rate  of 
95  beats  per  minute,  and  a respiratory  rate  of  16  per 
minute.  Chest  auscultation  revealed  clear  breath  sounds 
bilaterally  and  a regular  cardiac  rate  and  rhythm  without 
murmur.  Her  skin  was  jaundiced,  and  her  sclerae  were 
icteric;  exophthalmos  and  lid  lag  were  apparent.  There 
were  no  stigmata  of  chronic  liver  disease.  Her  neck  was 
supple,  and  the  thyroid  gland  was  three  times  normal  size, 
smooth,  firm,  and  nontender,  with  a prominent  isthmus. 
Her  abdomen  was  soft  with  moderate  tenderness  to  pal- 
pation in  the  right  upper  quadrant.  No  guarding  or  re- 
bound tenderness  was  noted,  and  no  hepatosplenomegaly 
was  appreciable.  There  was  no  asterixis  or  tremor,  and 
deep  tendon  reflexes  were  normal. 

Tests  for  hepatitis  A antibody  IgM,  hepatitis  B surface 
antigen,  and  hepatitis  B core  antibody  were  repeated  and 
confirmed  to  be  negative,  as  was  a test  for  hepatitis  C 
RNA  by  polymerase  chain  reaction.  An  erythrocyte  sedi- 
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ABBREVIATIONS  USED  IN  TEXT 

ALT  = alanine  aminotransferase 
ANA  = antinuclear  antibody 
AST  = aspartate  aminotransferase 
CMV=  cytomegalovirus 
EBV  = Epstein-Barr  virus 
Ig  = immunoglobulin 
PTU  = propylthiouracil 


mentation  rate  was  normal  at  7 mm  per  hour,  an  antinu- 
clear antibody  (ANA)  titer  was  1 :320,  and  an  anti-smooth 
muscle  antibody  titer  was  1 :40.  Tests  for  antimitochon- 
drial  antibody,  antimicrosomal  antibody,  anticentromere 
antibody,  and  antihistone  antibody  IgG  were  all  negative. 
An  Epstein-Barr  virus  (EBV)  IgG  test  was  positive  at 
1:640,  indicating  previous  exposure  to  EBV,  and  a CMV 
IgG  level  was  within  normal  limits  at  81.3  Antibody 
Units  per  ml.  Cultures  of  blood  and  urine  were  negative 
for  growth. 

The  patient  underwent  a transjugular  liver  biopsy  on 
hospital  day  1 , which  subsequently  revealed  severe  acute 
hepatitis  with  portal-to-central-bridging  necrosis  (Figure 
1).  A transjugular  approach  was  chosen  to  minimize 
bleeding  complications  because  her  prothrombin  time 
had  climbed  to  21.4  seconds.  Her  condition  continued  to 
deteriorate  on  hospital  day  2,  as  shown  by  the  following 
laboratory  values:  ALT,  1,449  IU  per  liter;  AST,  2,052  IU 
per  liter;  alkaline  phosphatase,  485  IU  per  liter;  total 
bilirubin,  369  pmol  per  liter  (21.6  mg  per  dl);  direct 
bilirubin,  299  pmol  per  liter  (17.5  mg  per  dl);  and  pro- 
thrombin time,  21.9  seconds.  During  this  time,  she  had 
episodes  of  hypoglycemia,  tachycardia,  and  mental  status 
changes  and  was  transferred  to  the  medical  intensive  care 
unit  for  closer  monitoring.  Radioactive  iodine  ablation  of 
the  thyroid  was  not  attempted  because  of  the  iodine-con- 
taining contrast  medium  given  the  patient  during  fluoro- 
scopic transjugular  biopsy.  A regimen  of  intravenous 
methylprednisolone  sodium  succinate  (80-mg  load,  fol- 
lowed by  60  mg  every  8 hours),  lithium  carbonate,  and 
propranolol  hydrochloride  was  started  for  the  control  of 
thyrotoxicosis.  Within  48  hours,  an  improvement  was 
noted  in  the  following  laboratory  values:  ALT,  894  IU  per 
liter;  alkaline  phosphatase,  369  IU  per  liter;  total  biliru- 
bin, 315  pmol  per  liter  (18.4  mg  per  dl);  direct  bilirubin, 
299  pmol  per  liter  (14.5  mg  per  dl);  and  prothrombin 
time,  28.4  seconds.  She  was  then  transferred  out  of  the  in- 
tensive care  unit  on  a tapering  course  of  oral  prednisone 
with  continued  clinical  and  laboratory  improvement.  By 
hospital  day  6,  laboratory  values  were  as  follows:  ALT, 
456  IU  per  liter;  AST,  187  IU  per  liter;  alkaline  phos- 
phatase, 290  IU  per  liter;  total  bilirubin,  255  pmol  per  liter 
(14.9  mg  per  dl);  direct  bilirubin,  197  pmol  per  liter  ( 1 1 .5 
mg  per  dl);  and  prothrombin  time,  19.6  seconds. 

The  patient  was  discharged  to  home  on  hospital  day 
1 1 on  a regimen  of  lithium  carbonate  and  a tapering 
course  of  oral  methylprednisolone  and  was  scheduled  for 
definitive  thyroid  treatment. 


Figure  1. — A transjugular  liver  biopsy  is  shown  (original  magnifi- 
cation x 400).  Prominent  mononuclear  cell  infiltrate  is  present 
throughout  the  lobules.  Numerous  acidophil  bodies  are  identi- 
fied (arrow). 

Discussion 

Although  propylthiouracil  has  been  used  safely  for 
many  years  in  the  treatment  of  hyperthyroid  conditions, 
several  adverse  reactions  have  been  reported,  including 
agranulocytosis,28  leukopenia,29-3"  hemolytic  anemia,31 
aplastic  anemia,32  disseminated  intravascular  coagulation,33 
cutaneous  vasculitis,34-35  and  interstitial  pneumonitis.36 

Hepatotoxicity  from  PTU  has  been  one  of  the  most 
widely  described  adverse  reactions.  A cohort  study  in 
1993  revealed  that  ALT  values  became  elevated  in  33% 
( 1 5 of  45 ) of  patients  studied  after  two  months  of  PTU  ad- 
ministration.24 These  elevations  were  transient,  abating 
with  the  reduction  in  medication  dose  over  time,  and  the 
patients  were  asymptomatic.  The  temporal  relationship 
between  ALT  elevation  and  the  start  of  PTU  treatment 
suggests  that  the  elevation  was  indeed  induced  by  PTU 
use,  thus  reflecting  subclinical  acute  hepatocellular  injury 
evidenced  by  aminotransferase  leakage.  The  conclusion 
was  that  these  findings  contradict  previous  observations 
that  PTU-induced  hepatitis  is  rare  and  usually  severe. 

Drug-induced  hepatocellular  injury  is  a difficult  diag- 
nosis to  establish  and  is  often  one  of  exclusion.  Etiologic 
agents  that  must  be  investigated  include  hereditary  disor- 
ders, viral  infections  (including  hepatitis  A,  B,  C,  CMV, 
and  EBV),  and  other  hepatotoxins.  It  has  also  generally 
been  accepted  that  hyperthyroidism  itself  can  cause  ab- 
normalities in  liver  function  test  values.  In  one  series, 
liver  biopsy  specimens  of  patients  with  thyrotoxicosis 
were  examined,  and  Graves’  disease  was  found  to  be  as- 
sociated with  minimal  hepatic  changes  and  mild  eleva- 
tions of  liver  enzyme  levels.37  Ideal  and  practical  criteria 
were  proposed  in  1984  to  assist  in  the  diagnosis  of  drug- 
induced  hepatitis.  Ideal  criteria  would  include  the  histo- 
logic confirmation  of  hepatocellular  injury  and  drug 
rechallenge,  but  this  is  seldom  ethically  possible.  Practi- 
cal criteria  should  include  clinical  and  laboratory  evi- 
dence of  hepatocellular  dysfunction;  the  onset  of 
symptoms  temporally  related  to  the  start  of  drug  therapy; 
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no  serologic  evidence  for  current  infection  with  hepatitis 
A,  B,  or  C,  CMV,  or  EBV;  the  absence  of  an  acute  hepatic 
insult  such  as  shock  or  sepsis;  no  evidence  of  chronic 
liver  disease;  and  the  absence  of  other  concomitantly  ad- 
ministered drugs,  especially  known  hepatotoxins.13 

In  the  past,  it  has  been  difficult  to  ascribe  characteris- 
tic histologic  features  to  PTU-induced  hepatitis  due  to  the 
small  number  of  biopsies  actually  done.  Of  the  ten  docu- 
mented cases  of  PTU-induced  hepatitis  in  which  liver 
biopsies  were  taken,  histopathologic  features  have  ranged 
from  mild  portal  inflammation  to  submassive  or  massive 
hepatic  necrosis  with  bridging  fibrosis.2'61012-18'19'26 

In  1976  the  case  of  a 24-year-old  woman  with  PTU 
hepatitis  who  underwent  liver  biopsy  three  weeks  after 
her  initial  presentation  was  described.  The  biopsy  showed 
hepatocellular  necrosis  with  lobular  disarray,  free  acid- 
ophil bodies,  ballooning  degeneration,  and  bridging 
necrosis.6  A postmortem  examination  of  liver  disease  per- 
formed on  a 20-year-old  woman  with  PTU  hepatitis  in 
1982  revealed  hepatic  nodules  and  fatty  degeneration 
consistent  with  fibrosis  following  submassive  hepatic 
necrosis.12  A 56-year-old  man  with  PTU  hepatitis  had 
acute  and  chronic  inflammatory  cells  on  percutaneous 
liver  biopsy  performed  two  days  after  his  presentation. 
Under  electron  microscopy,  the  specimen  revealed  au- 
tophagic vacuoles,  residual  bodies,  both  contracted  and 
swollen  mitochondria,  and  dilated,  smooth  endoplasmic 
reticulum.5 

Microscopic  examination  of  the  transjugular  liver 
biopsy  specimen  in  our  patient  revealed  a prominent 
mononuclear  infiltrate  throughout  the  lobules,  and  numer- 
ous acidophil  bodies  were  identified  in  a background  of 
pronounced  hepatocellular  dropout  (see  Figure  1).  There 
was  occasional  interstitial  hemorrhage  in  the  central  re- 
gions, and  the  portal  tracts  contained  a pronounced 
mononuclear  cell  infiltrate,  predominantly  lymphocytes. 
An  iron  stain  was  negative,  and  there  was  no  evidence  of 
hyaline  globules,  viral  inclusions,  granulomas,  or  neopla- 
sia. The  histologic  features  were  consistent  with  severe 
acute  hepatitis  with  portal-to-central-bridging  necrosis. 

Although  a regimen  of  intravenous  steroids  was  initi- 
ated to  control  the  patient's  thyrotoxic  state,  a rapid  im- 
provement in  aminotransferase  and  bilirubin  levels  and 
prothrombin  time  was  incidentally  noted.  Whether  this 
improvement  was  due  in  part  to  the  steroid  therapy  or 
simply  to  the  discontinuation  of  PTU  seven  days  earlier  is 
unclear.  A search  of  the  literature  found  no  record  of  con- 
trolled or  uncontrolled  trials  of  corticosteroid  treatment  of 
drug-induced  hepatitis,  and  the  efficacy  of  this  therapy 
can  only  be  described  as  anecdotal  at  this  time. 

This  case  has  been  attributed  to  PTU  toxicity  because 
it  fulfills  Hanson's  criteria.1'  Before  treatment  with  PTU, 
our  patient  had  no  clinical  or  biochemical  evidence  of  he- 
patic dysfunction.  The  marked  rise  in  aminotransferase 
levels  and  the  close  temporal  relationship  of  these 
changes  to  the  start  of  PTU  therapy  again  supports  this  di- 
agnosis. It  should  be  noted  that  given  the  positive  ANA 
test  (1:320)  and  the  slightly  positive  anti-smooth  muscle 


antibody  test  (1:40),  the  possibility  of  autoimmune  hep- 
atitis cannot  be  completely  ruled  out.  Antinuclear  anti- 
body titers  can  be  elevated  in  many  conditions  involving 
hepatocellular  damage,  and  the  obvious  temporal  rela- 
tionship to  PTU  therapy  makes  this  the  most  likely 
cause.38 

Because  an  early  recognition  of  PTU-induced  hepatic 
failure  and  prompt  withdrawal  of  the  drug  may  prevent 
progression  from  mild  to  severe  disease,  it  may  be  pru- 
dent to  discuss  signs  and  symptoms  of  liver  disease  and 
other  side  effects  with  patients.  Jaundice,  pruritus,  dark 
urine,  abdominal  pain,  anorexia,  or  malaise  should  signal 
a patient  to  seek  medical  attention. 
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Venlafaxine  Hydrochloride 
and  Chronic  Pain 

KIRK  TAYLOR,  MD 

MICHAEL  C.  ROWBOTHAM,  MD 

San  Francisco,  California 

Clinical  trials  of  tricyclic  antidepressants  have  shown 
efficacy  for  both  chronic  headaches  and  neuropathic 
pain.1  The  tricyclic  antidepressants  useful  for  chronic  pain 
block  the  neuronal  reuptake  of  both  serotonin  and  norepi- 
nephrine. Serotonin-selective  reuptake-inhibitor  antide- 
pressants have  shown  little  or  no  efficacy  when  compared 
with  placebo  or  tricyclic  antidepressant  use  for  neuro- 
pathic pain.2  Unfortunately,  the  use  of  these  drugs  for 
chronic  pain  is  limited  by  numerous  side  effects  such  as 
sedation,  cognitive  impairment,  orthostatic  hypotension, 
cardiac  conduction  abnormalities,  dry  mouth,  and  consti- 
pation. Many  of  these  effects  are  due  to  the  affinity  of  tri- 
cyclic antidepressants  for  the  muscarinic-cholinergic, 
histaminic,  and  a j -adrenergic  receptors.  Venlafaxine  hy- 
drochloride is  a new  antidepressant  medication  that,  like 
the  tricyclic  antidepressants,  inhibits  the  neuronal  reup- 
take of  both  serotonin  and  norepinephrine.3  Venlafaxine 
does  not  bind  to  muscarinic-cholinergic,  histaminic,  and 


(Taylor  K,  Rowbotham  MC:  Venlafaxine  hydrochloride  and  chronic  pain. 
West  J Med  1996;  165:147-148) 


From  the  Pain  Management  Center,  the  Departments  of  Neurology  and  Anes- 
thesia. University  of  California.  San  Francisco  (UCSF).  School  of  Medicine 

This  work  was  supported  in  part  by  National  Institutes  of  Health  Pain  Research 
Training  Grant  NS07265. 

Reprint  requests  to  Michael  C.  Rowbotham.  MD,  UCSF  Pain  Management 
Center,  2233  Post  St,  Ste  104,  San  Francisco,  CA  941 15. 


a . -adrenergic  receptor  sites,  making  its  side  effect  profile 
substantially  different  from  and  theoretically  more  benign 
than  that  of  the  tricyclic  antidepressants. 

We  report  our  initial  open-label  experience  with  ven- 
lafaxine in  treating  patients  with  chronic  pain,  primarily 
headache  and  neuropathic  pain.  Pain  relief  was  rated  by 
combining  a patient's  rating  of  efficacy  with  the  clini- 
cian’s global  impression  after  a minimum  of  four  weeks 
of  therapy.  If  a patient  completed  less  than  four  weeks  of 
treatment,  efficacy  was  rated  at  the  end  of  treatment.  An 
80%  or  greater  reduction  in  pain  severity  was  interpreted 
as  complete  pain  relief,  a 50%  to  79%  reduction  as  mod- 
erate pain  relief,  20%  to  49%  as  mild  pain  relief,  and  less 
than  20%  reduction  in  pain  as  no  pain  relief. 

Summary  of  Cases 

Table  1 summarizes  the  cases  of  the  first  12  patients 
we  treated  with  venlafaxine.  All  of  them  had  had  inade- 
quate pain  relief  or  intolerable  side  effects  with  the  use  of 
at  least  one  antidepressant.  These  patients  completed  at 
least  two  weeks  of  therapy  with  venlafaxine.  One  case 
was  not  included  in  the  results  because  the  patient  had  se- 
vere nausea  after  taking  only  two  doses.  Otherwise,  the 
data  were  collected  over  a seven-month  period  after  pa- 
tients were  examined  for  chronic  pain  or  headache. 

The  eight  women  and  four  men  had  an  average  age  of 
54  years  and  an  average  pain  duration  of  7.7  years.  Four 
patients  had  headache,  seven  had  neuropathic  pain,  and 
one  had  atypical  facial  pain.  Patients  had  tried  an  average 
of  2.6  different  antidepressants  before  taking  venlafaxine. 
Patients  6 and  10  were  on  concurrent  opioid  therapy  with 
transdermal  fentanyl  citrate  patches.  Patients  5 and  9 did 
not  complete  four  weeks  of  therapy.  Patient  5 had  com- 
plete relief  of  chronic  daily  headache  for  two  weeks,  but 
when  pain  began  to  return,  she  elected  to  discontinue  ven- 
lafaxine instead  of  adjusting  the  dose.  Patient  9 was  tak- 
ing several  medications — mexiletine  hydrochloride, 
carbamazepine,  and  valproate  sodium — for  pain  due  to  a 
posterior  fossa  arteriovenous  malformation  after  a stroke. 
With  the  start  of  venlafaxine  therapy,  an  increased  blood 
pressure  required  the  cessation  of  fludrocortisone  acetate 
used  for  the  control  of  orthostatic  hypotension.  The  pa- 
tient experienced  persistent  drowsiness  and  unsteady  gait 
after  three  weeks  of  therapy,  and  venlafaxine  was  discon- 
tinued. In  the  other  ten  patients,  pain  relief  was  rated  as 
moderate  in  seven  and  mild  in  three  at  total  daily  dosages 
from  18.75  to  250  mg  per  day  (average,  99  mg  per  day). 
The  most  common  side  effect  was  nausea,  which  was 
made  manageable  by  starting  therapy  at  18.75  mg  per 
day.  Patient  10  had  moderate  relief  of  peripheral  neuro- 
pathic pain  at  a dose  of  37.5  mg  per  day  but  later  reduced 
the  dose  to  1 8.75  mg  per  day  because  of  subjective  hyper- 
thermia and  impotence,  with  only  a slight  diminution  of 
pain  relief.  Patient  12  later  required  a dose  reduction  from 
75  mg  twice  a day  to  37.5  mg  twice  a day  because  of 
worsened  hypertension.  She  became  nonnotensive  with- 
out a loss  of  pain  control.  Based  on  these  results,  ven- 
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TABLE  1 —Patients  Treated  With  Venlafaxine  Hydrochloride  (HCI) 

Patient 

Age,  yr 

Sex 

Diagnosis 

Duration,  yr 

Antidepressant 
Drug  Trials 

Venlafaxine  HCI 
Dosage,  mg/d 

Dose  Response 

1 

30 

Female 

Reflex  dystrophy 

1 

Desipramine  HCI 

75,  2x 

Mild  relief 

2 

42 

Female 

Migraine 

10 

Nortriptyline  HCI, 
amitriptyline  HCI 

37.5 

Moderate  relief 

3 

44 

Male 

Intercostal  neuralgia 

9 

Amitriptyline,  fluoxetine, 
nortriptyline 

125,  2x 

Moderate  relief 

4 

45 

Female 

Atypical  facial  pain 

11 

Desipramine,  imipramine 
HCI,  doxepin  HCI, 
nortriptyline 

37.5 

Moderate  relief 

5 

47 

Female 

Mixed  headache 

18 

Nortriptyline,  amitriptyline, 
paroxetine 

75,  4x 

Complete  relief 

6 

50 

Female 

Multiple  sclerosis 

5 

Amitriptyline 

37.5 

Mild  relief 

7 

52 

Female 

Mixed  headache 

15 

Amitriptyline,  fluoxetine, 
sertraline,  paroxetine 

75 

Moderate  relief 

8 

53 

Male 

Peripheral  neuropathy 

3 

Amitriptyline,  fluoxetine 

50,  4X 

Moderate  relief 

9 

65 

Male 

Poststroke  pain 

5 

Amitriptyline,  desipramine 

37.5 

Moderate  relief 

10.... 

70 

Male 

Peripheral  neuropathy 

6 

Desipramine,  amitriptyline, 
doxepin 

37.5 

Moderate  relief 

11 .... 

71 

Female 

Mixed  headache 

2 

Nortriptyline,  paroxetine 

37.5 

Mild  relief 

12.... 

74 

Female 

Postzoster  pain 

7 

Desipramine,  amitriptyline, 
imipramine,  sertraline 

75,  2x 

Moderate  relief 

lafaxine  provided  substantial  relief  in  patients  who  were 
refractory  to  treatment  with  other  antidepressants. 

Conclusion 

Venlafaxine  appears  to  be  a useful  addition  to  the  list 
of  antidepressants  with  efficacy  in  pain  management. 
Like  other  antidepressants,  side  effects  are  minimized  by 
starting  at  the  lowest  possible  dose.  Increased  blood  pres- 
sure and  nausea  seen  with  venlafaxine  are  uncommon 
with  the  use  of  tricyclic  antidepressants,  and  antidepres- 
sant-like cognitive  impairment  and  anticholinergic  side 


effects  were  uncommon  with  the  use  of  venlafaxine.  This 
open-label  experience  supports  the  need  for  controlled, 
randomized  clinical  trials  of  venlafaxine  for  chronic  pain. 
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Action  Plans  in  Asthma  Management 

Why,  When,  and  How? 
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The  rising  prevalence,  morbidity,  and  mortality  of 
asthma  have  focused  national  attention  on  the  man- 
agement of  asthma,  a chronic  inflammatory  disorder  of 
the  airways.  There  are  about  5,000  deaths  from  asthma 
in  the  United  States  per  year,  but  the  most  alarming  facts 
are  that  the  rate  is  rising  and  that  most  of  these  deaths 
appear  to  be  preventable. Asthma  deaths  have  been 
attributed  to  the  underrecognition  of  increasing  asthma 
severity  by  both  patients  and  their  health  care  practi- 
tioners, undertreatment,  lack  of  follow-up  care,  the  fail- 
ure to  objectively  measure  pulmonary  function,  and  the 
failure  to  provide  a detailed  treatment  plan.4  These 
observations  have  received  national  attention  in  the  pub- 
lic and  scientific  press  and  have  led  to  a national  call  for 
the  development  of  public  health  interventions  to 
address  the  problem  of  asthma  morbidity  and  mortality 
in  the  United  States.3  Preventing  death  from  asthma 
requires  the  recognition  of  those  at  risk  and  interven- 
tions to  reduce  risk,  including  appropriate  pharma- 
cotherapy and  patient  education.5 

Undertreatment  and  the  lack  of  a clear  treatment  plan 
are  two  factors  that  may  influence  the  outcome  of  the 
disease.*  In  one  study  of  asthma  management  in  1 1 1 
persons  with  asthma  presenting  to  an  emergency  depart- 
ment with  acute  symptoms,  inadequate  treatment  and 
lack  of  a plan  were  clearly  identified  as  major  prob- 
lems.6 Nearly  30%  of  the  patients  were  being  treated 
with  a (3-agonist  agent  alone,  with  no  anti-inflammatory 
therapy  at  all,  and  37%  of  the  sample  had  no  idea  what 
to  do  in  the  event  of  an  acute  attack  (no  action  plan). 
Clearly,  pharmacologic  therapy  must  be  appropriately 
prescribed  in  adequate  doses,  but  equally  important, 
patients  with  asthma  require  consistent  follow-up  and  a 
clearly  written  treatment  plan  that  includes  more  than  a 
list  of  medications,  doses,  and  dosing  times.  If  patients 
are  to  know  what  to  do  when  an  acute  flare  of  asthma 
develops,  the  written  treatment  plan  must  include  spe- 
cific directions  about  how  to  recognize  worsening  asth- 
ma and  when  to  seek  urgent  care.  To  emphasize  the 


*See  also  the  editorial  by  R.  E.  Dales.  MD,  MSc,  "Asthma  Management — A 
Call  for  Action."  on  pages  157-158  of  this  issue. 


behavioral  response  required,  these  plans  have  been 
called  asthma  action  plans.  Because  symptoms  are  often 
unreliable  indicators  of  airflow  obstruction,  published 
practice  guidelines  advocate  the  use  of  peak  flow-based 
action  plans  in  addition  to  signs  and  symptoms.7-9 

Several  studies  have  shown  that  action  plans  can  be 
effective  methods  of  asthma  self-management  that 
improve  pulmonary  function  and  reduce  histamine 
responsiveness,  the  number  of  urgent  care  visits,  work 
or  school  absences,  and  the  need  for  a rescue  course  of 
oral  prednisone.10-14  Many  agree  that  most  patients  with 
asthma  can  benefit  from  both  verbal  individualized 
advice  about  asthma  and  individualized,  written  self- 
management plans.15-17 

What  Is  an  Asthma  Action  Plan? 

An  action  plan  is  a written  set  of  instructions  for 
patients  and  family  to  guide  them  in  self-managing  an 
asthma  exacerbation.  The  plan  can  be  based  on  peak 
flow  measurements  or  key  warning  signs  and  symp- 
toms, but  may  be  most  effective  if  it  includes  a combi- 
nation of  all  three.  The  symptoms  of  asthma — dyspnea, 
chest  tightness,  and  wheezing  or  coughing — worsen 
during  asthma  exacerbation  but  do  not  directly  correlate 
with  increasing  airflow  obstruction.  Therefore,  it  is 
important  to  provide  patients  with  objective  indicators 
as  well,  such  as  critical  peak  flow  values  and  observable 
signs,  including  waking  at  night  wheezing,  having  activ- 
ity intolerance,  and  having  an  escalating  need  for 
inhaled  (3-agonist  therapy. 

Why  Write  an  Asthma  Action  Plan? 

An  action  plan  helps  a patient  to  know  what  to  do 
when  an  exacerbation  occurs.  National  and  internation- 
al practice  guidelines  advocate  partnerships  between 
patients  and  health  care  professionals  and  recommend 
the  use  of  written  self-management  plans.7-9  Although 
there  is  no  evidence  that  these  written  plans  can  prevent 
deleterious  outcomes  in  asthma,  the  possible  virtues  of 
an  action  plan  include  reduced  uncertainty  for  patients, 
less  delay  in  securing  necessary  treatment,  an  earlier  use 
of  corticosteroid  therapy  for  severe  exacerbation,  and  a 


(Janson  S:  Action  plans  in  asthma  management — Why,  when,  and  how?  West  J Med  1996;  165:149-153) 
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possible  reduction  in  the  number  of  emergency  depart- 
ment visits. 

When  patients  are  seen  in  follow-up,  a review  of  the 
action  plan  in  relation  to  recent  asthma  episodes  can 
provide  insight  about  a patient's  ability  to  perceive 
declines  in  pulmonary  function  and  effectively  insti- 
tute treatment.  When  a patient  has  managed  an  exacer- 
bation appropriately,  it  is  an  occasion  for  reviewing 
achievement  in  self-management.  Such  reinforcement 
can  promote  continued  efforts  by  the  patient  to  adhere 
to  needed  daily  therapy  and  enhance  feelings  of  confi- 
dence in  managing  a chronic  illness  like  asthma. 18-20 

Published  guidelines  for  treatment  often  become 
community  standards  of  care,  especially  when  the  dis- 
ease is  one,  such  as  asthma,  that  is  associated  with  sub- 
stantial morbidity  and  mortality.  When  patients  are 
informed  about  signs  of  increasing  airflow  obstruction 
and  specific  actions  to  take,  they  can  be  effective  part- 
ners in  their  own  health  care. 

When  Should  an  Asthma  Action 
Plan  Be  Written? 

All  patients  with  asthma  need  both  verbal  and  writ- 
ten advice  about  signs  that  their  asthma  may  be  worsen- 
ing and  what  actions  to  take  at  home.  Initial  plans 
should  be  provided  at  the  time  of  the  first  visit  in  a clin- 
ician's office  or  at  the  time  of  discharge  from  an  emer- 
gency department  visit  or  hospital  stay.  The  degree  of 
detail  in  a plan  depends  on  the  patient's  understanding 
and  capabilities  and  on  the  severity  of  the  patient’s  asth- 
ma. At  a minimum,  patients  should  be  warned  about  key 
signs  that  asthma  may  be  worsening  and  when  to  seek 
urgent  care.  Those  who  experience  moderate  to  severe 
exacerbations  or  whose  asthma  is  not  under  control  may 
require  written  instructions  about  short-term  changes  in 
treatment.  Patients  who  are  capable  of  more  complex 
self-management  and  those  with  more  severe  asthma 
need  a detailed  action  plan  to  direct  adjustments  in  treat- 
ment at  home.  Consultations  between  patient  and  health 
care  professional  about  these  adjustments  can  occur  by 
phone  or  at  the  next  follow-up  visit. 

Open  communication  between  the  physician  and  the 
patient  will  facilitate  treatment  and  may  enhance  com- 
pliance.2l-2:  Careful  questioning  about  the  most  serious 
recent  episode  may  elicit  the  information  needed  to 
assess  a patient's  understanding,  skills,  and  need  for 
more  specific  education  or  direction. 

How  Should  Asthma  Action 
Plans  Be  Written? 

Controversy  continues  about  the  best  method  for 
writing  an  action  plan.  One  uncontrolled  study  showed 
considerable  improvement  in  clinical  outcomes  in  a 
group  of  adults  with  asthma  who  followed  a written  peak 
flow-guided  action  plan.12  In  another  study,  substantial 
improvements  in  pulmonary  function  and  bronchial 
responsiveness  to  histamine  occurred  in  patients  who 
self-adjusted  treatment  using  a peak  flow-directed  plan, 
but  no  improvements  were  observed  in  controls. 10 


Several  studies  have  compared  the  use  of  peak 
flow-based  action  plans  with  one  that  is  guided  by  symp- 
toms only.11-13-23  The  most  recent  study  showed  that 
patients  who  were  first  educated  and  then  used  peak  flow 
values  to  guide  the  therapeutic  plan  had  fewer  acute 
attacks,  fewer  days  lost  from  work,  and  fewer  emergency 
department  visits  than  those  who  relied  on  symptoms 
and  physicians’  spirometry  data.14  Other  investigators 
have  shown  no  differences  in  outcomes  between  groups 
who  used  peak  flow-based  action  plans  and  those  who 
used  an  action  plan  based  on  changes  in  signs  and  symp- 
toms; all  patients  improved  substantially."-23  The  results 
of  these  studies  suggest  that  some  sort  of  written  plan, 
based  on  either  symptoms  or  peak  flow  values,  is  better 
than  no  plan.  According  to  one  recent  study,  however, 
routine  daily  peak  flow  monitoring  without  an  action 
plan  apparently  does  little  to  improve  outcomes.24 

When  contemplating  whether  to  use  symptoms, 
signs,  and  peak  flow  or  a combination  of  these  as  a 
guide,  it  is  helpful  to  remember  that  some  patients  may 
be  poor  perceivers  of  symptom  severity.25-27  The  key 
warning  signs  of  worsening  asthma  that  patients  should 
be  educated  about  include  the  following11-23: 

• An  escalating  need  for  bronchodilator  medications; 

• A shortened  duration  of  medication  effect,  with  the 
recurrence  of  symptoms  within  two  hours  after  use; 

• Waking  at  night  or  early  morning  with  wheezing 
and  difficulty  breathing;  and 

• Important  changes  in  the  ability  to  engage  in  usual 
activities. 

Instructions  should  be  tailored  for  each  patient  and 
specific  to  allow  the  patient  to  adjust  treatment  accord- 
ing to  a prearranged  plan. 

Because  symptoms  can  be  unreliable,  practice  guide- 
lines recommend  writing  action  plans  based  on  peak  flow 
measurements.  Figure  1 is  an  example  of  such  a plan. 


Green  Zone 

80%  to  1 00%  of  predicted  or  personal  best  peak  flow 

• Take  your  usual  daily  medications. 

Yellow  Zone 

50%  to  80%  of  predicted  or  personal  best  peak  flow 

• Use  bronchodilator  (2  puffs);  recheck  your  peak  flow  in 
20  minutes;  if  not  improved,  repeat  2 more  puffs  of 
bronchodilator. 

• Other  medications. 

Red  Zone 

50%  of  predicted  or  personal  best  peak  flow 

• Medical  alert!  You  need  immediate  treatment.  Use  your 
bronchodilator  and  call  your  doctor;  if  not  available,  go 
to  the  hospital  right  away. 

If  your  bronchodilator  lasts  only  30  minutes  or  you 

have  difficulty  talking,  go  to  the  emergency  depart- 
ment immediately! 


Figure  1. — A sample  asthma  action  plan  based  on  peak  flow  is 
shown.  See  text  for  a more  detailed  description  of  the  green,  yel- 
low, and  red  zones. 
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To  use  the  zone  system,  the  ranges  must  be  calculat- 
ed by  a clinician  and  written  out  for  each  patient.  The 
green  zone  means  “all  clear,  continue  as  usual,"  and  the 
variability  of  peak  flow  is  usually  less  than  20%  from 
night  to  morning.  The  yellow  zone  means  “caution, 
action  (medication)  needed"  because  the  peak  flow  is 
50%  to  80%  of  the  patient’s  best  value,  and  variability  is 
20%  to  30%,  often  with  increased  signs  and  symp- 
toms— nocturnal  symptoms,  coughing,  wheezing,  chest 
tightness  with  activity  or  at  rest,  and  a decreased  ability 
to  engage  in  usual  activities.  Peak  flow  values  in  the  yel- 
low zone  indicate  an  acute  exacerbation,  or  a slow  dete- 
rioration, of  asthma  that  is  not  under  good  control. 
Increased  doses  or  frequency  of  medication  are  usually 
needed.  For  certain  patients,  it  has  been  recommended 
to  divide  the  yellow  zone  into  high  yellow  and  low  yel- 
low zones  to  provide  a more  detailed  and  individually 
refined  plan.28  The  red  zone  means  “medical  alert, 
urgent  treatment  needed,"  with  the  peak  flow  less  than 
50%  of  the  patient's  personal  best.  In  this  zone,  asthma 
symptoms  often  are  present  at  rest  and  greatly  interfere 
with  activity.  Patients  are  instructed  that  lack  of  a 
prompt  response  to  home  treatment  at  this  point  means 
urgent  medical  care  is  needed,  preferably  at  a hospital 
emergency  department. 

Other  modifications  of  the  three-zone  plan  are  possi- 
ble. Patients  whose  best  peak  flow  is  less  than  300  liters 
per  minute  may  benefit  from  a more  conservative  plan, 
with  the  green  zone  specified  at  90%  to  100%  of  the 
patient’s  best.  Still  others  may  not  need  to  initiate  treat- 
ment until  the  peak  flow  drops  to  70%  of  the  personal 
best.  The  action  plan  can  be  modified  to  meet  the  needs 
of  each  patient. 

The  plan  need  not  be  complicated  or  detailed  if  a 
patient  has  newly  diagnosed  asthma  or  has  rare  exacer- 
bations. A simple  directive  may  suffice  about  what  to  do 
if  the  patient  wakes  at  night  wheezing  or  has  a peak  flow 
below  a specified  critical  level.  For  more  experienced 
patients  who  are  capable  of  self-managing  and  control- 
ling their  asthma,  a specific  set  of  instructions  for  the 
yellow  zone  may  include  increasing  the  doses  of  bron- 
chodilator  to  two  puffs  every  20  minutes,  repeating  three 
times,  and  recording  the  peak  flow  value  before  and 
after  each  dose.  After  three  such  doses  over  the  span  of 
60  minutes,  the  peak  flow  should  return  to  the  green 
zone  or  show  a consistent  upward  trend.  If  it  is  not 
improving  or  is  falling,  the  patient  is  instructed  to  call 
the  clinician  or  to  be  seen  for  an  evaluation.  The  British 
asthma  guidelines  also  suggest  another  step:  doubling 
the  dose  of  the  inhaled  corticosteroid  agent  at  a certain 
level  of  the  peak  flow,  for  example,  at  70%  of  the  best 
value  or  at  the  first  signs  of  a developing  cold.21' 

Flow  Should  Written  Instructions  Be  Provided? 

The  action  plan  should  be  tailored  for  each  patient. 
Whenever  a written  plan  is  provided  to  a patient, 
remember  to  document  the  written  directives  in  the 
medical  record  to  ensure  continuity  of  care  from  other 


health  care  professionals  who  may  interact  with  the 
patient.  The  following  are  examples  of  asthma  action 
plans  for  patients  with  newly  diagnosed  asthma  and 
asthma  of  varying  severity: 

Patient  With  Newly  Diagnosed  Asthma 

Sheila  is  a 27-year-old  secretary  recently  diagnosed 
with  asthma  that  is  not  yet  well  controlled.  She  current- 
ly has  symptoms  during  the  day  and  seems  frightened 
and  overwhelmed  by  her  diagnosis.  Figure  2 shows  a 
simple  action  plan  that  might  be  easiest  for  her  to  follow. 


Your  asthma  will  improve  slowly  with  regular  and  consis- 
tent use  of  your  prescribed  medications.  But  if  you  should 
notice  that  the  effects  of  your  inhaled  bronchodilator 
[name  of  medication]  do  not  last  longer  than  1 hour,  and 
you  are  unable  to  perform  your  usual  activities  or  to  sleep 
because  of  symptoms,  call  your  physician  at  [insert  phone 
number]  or  come  in  to  the  office.  If  you  have  difficulty 
talking  and  breathing  is  becoming  harder,  go  directly  to 
the  emergency  department. 

Figure  2. — A sample  action  plan  is  shown  for  patients  with  newly 
diagnosed  asthma. 

Mild  Exercise-Induced  Asthma 

Jane,  a 17-year-old  competitive  swimmer  with  asth- 
ma, says  that  her  swim  workouts  are  interrupted  by 
wheezing.  Figure  3 shows  a simple  preventive  plan  that 
might  be  adequate  for  her. 


20  to  30  minutes  before  your  exercise  workout,  take  2 puffs 
of  your  bronchodilator  [name  of  medication].  Take  2 more 
puffs  at  the  end  of  the  workout  if  you  are  still  wheezing.  If 
your  breathing  does  not  improve  with  medication  and  rest 
and  it  is  difficult  to  talk,  call  your  physician  at  [insert  phone 
number]  or  go  to  the  emergency  department. 


Figure  3. — A sample  action  plan  is  shown  for  patients  with  mild, 
exercise-induced  asthma. 

Moderately  Severe  Asthma  Well  Controlled 
With  Inhaled  Steroid  Therapy 

Joe,  a 40-year-old  business  executive,  has  had  asthma  for 
ten  years.  He  began  having  daily  symptoms  about  a year 
ago,  requiring  continuous  treatment  with  daily  inhaled 
corticosteroid  and  rescue  inhaled  (3-agonist.  Although 
his  asthma  is  currently  well  controlled,  he  has  occasional 
exacerbations  with  increased  symptoms  and  had  an 
emergency  department  visit  a month  ago.  He  will  require 
a more  detailed  asthma  action  plan,  such  as  shown  in 
Figure  4. 

Severe  Steroid-Dependent  Asthma 

George  is  a 50-year-old  businessman  whose  asthma 
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Green  Zone 

All  clear.  Your  peak  flow  should  be  80%  to  100%  of 

your  personal  best;  for  you,  that  is . You  should 

not  have  symptoms  that  interfere  with  your  sleep  or  usual 
activities.  Take  your  regular  daily  medications  as  pre- 
scribed. 

Yellow  Zone 

Caution!  Your  asthma  has  worsened  and  requires  atten- 
tion. Your  peak  flow  may  be  50%  to  80%  of  your  personal 
best;  for  you,  that  is . You  may  have  been  awak- 

ened from  sleep  with  asthma  symptoms  and  may  not  feel 
able  to  participate  in  your  usual  daily  activities.  Actions: 

• Take  2 puffs  of  your  bronchodilator  [name  of  medica- 
tion] now. 

• Wait  20  minutes  and  check  your  peak  flow.  If  not 

improved,  take  2 more  puffs  of and 

repeat  your  peak  flow. 

• If  not  improved,  repeat  step  2.  Your  peak  flow  and 
your  breathing  should  be  improving,  but  if  not,  take  the 
following  medication  [name  of  medication]  and  call 
[phone  number]. 

Red  Zone 

Medical  alert!  You  need  immediate  medical  attention. 
Your  peak  flow  is  less  than  50%  of  your  personal  best;  for 
you,  that  is . Take  2 to  4 puffs  of  your  bronchodila- 

tor [name  of  medication]  plus  [name  of  medication]. 

Go  directly  to  the  emergency  department. 


Figure  4. — A sample  action  plan  is  shown  for  patients  with  mod- 
erately severe  asthma  that  is  well  controlled  with  inhaled  steroid 
therapy. 

has  steadily  worsened  over  the  past  six  years  despite  max- 
imal therapy.  He  now  requires  daily  oral  corticosteroid 
therapy  in  addition  to  daily  inhaled  steroid  and  3-agonist 
use.  He  has  had  about  one  emergency  department  visit  in 
the  past  month  for  acute  exacerbation.  Figure  5 shows  the 
asthma  action  plan  that  would  be  appropriate  for  such  a 
patient. 

Summary  and  Practical  Tips  for 
Writing  and  Using  Action  Plans 

Written  action  plans  help  patients  with  asthma  man- 
age exacerbations  at  home  or  work.  They  may  be  writ- 
ten in  a number  of  ways  and  tailored  to  each  patient’s 
personal  profile.  Although  there  is  no  evidence  as  yet 
that  action  plans  can  have  an  effect  on  asthma  morbidi- 
ty and  mortality,  several  possible  benefits  have  been 
reviewed.  The  following  are  practical  suggestions  for 
clinicians  caring  for  persons  with  asthma  to  write  effec- 
tive action  plans: 

• Ask  the  patient  what  are  the  earliest  signs  of  an 
asthma  attack  for  him  or  her  and  how  the  symptoms  typ- 
ically progress.  Use  these  to  personalize  the  action  plan. 

• Teach  the  patient  how  to  use  a peak  flow  meter  cor- 
rectly, and  check  technique  often.  Compare  trends  in 
peak  flow  for  an  individual  patient  on  the  same  brand  of 
peak  flow  meter,  if  possible,  because  there  is  consisten- 


cy only  within  a given  brand.29 

• Determine  the  patient’s  personal  best  peak  flow 
after  a trial  of  optimal  therapy  (consider  a short  course 
of  prednisone).  The  patient’s  personal  best  may  be  more 
useful  than  the  predicted  value,  but  keep  in  mind  that  it 
can  improve  with  optimal  therapy  or  decline  with  fluc- 
tuations in  the  disease  or  substantial  aeroallergen  or 
toxic  exposures.  Use  the  personal  best  as  the  target  goal 
to  provide  reinforcement.  Use  the  predicted  value  if  the 
personal  best  peak  flow  is  not  known. 

• When  a patient  follows  the  plan  appropriately,  give 
lots  of  feedback  and  praise.  Overall  compliance  often 
improves  with  direct  positive  reinforcement. 

• Consider  scheduling  a “telephone  consultation  hour” 
when  you  are  available  for  advice  about  implementing  the 
written  action  plan.  Instruct  patients  to  measure  their  peak 
flow  just  before  calling  and  have  all  current  peak  flow 


Green  Zone 

Asthma  stable.  Your  peak  flow  should  be  at  or  above 

this  value: 

• Take  your  usual  daily  medications  as  follows: 


High  Yellow  Zone  (Mild  Flare) 

Your  peak  flow  may  have  dropped  to  70%  to  90%  of 

your  usual  best;  for  you,  this  is . Your  symptoms 

may  have  worsened  slightly.  Actions: 

• Take puffs  of  your  bronchodilator . 

Check  your  peak  flow  in  20  minutes.  Your  symptoms 
should  be  resolving,  and  your  peak  flow  should  be  improv- 
ing. If  not,  repeat puffs  of  the  bronchodilator  and 

recheck  your  peak  flow. 

• You  may  repeat  the  above  step  twice.  Symptoms 
should  resolve,  and  peak  flow  should  improve. 

Low  Yellow  Zone  (Moderate  Flare) 

Your  peak  flow  may  have  dropped  to  50%  to  70%  of 

your  usual  best;  for  you,  this  is . Your  symptoms 

may  have  worsened  substantially,  and  your  sleep  may  be 
interrupted  by  asthma  symptoms.  Actions: 

• Take puffs  of  your  bronchodilator  [name  of 

medication]  and puffs  of  the  inhaled  steroid  [name 

of  medication]. 

• Take tablets  of  your  oral  steroid  [name  of  med- 

ication]. 

Red  Zone  (Severe  Flare) 

Medical  emergency! 

• Take puffs  of  your  bronchodilator  [name  of 

medication], tablets  of  your  oral  steroid,  and  go 

directly  to  the  emergency  department.  If  you  are  having 
trouble  talking  or  walking,  call  91 1 for  immediate  trans- 
port to  the  nearest  hospital. 


Figure  5. — A sample  action  plan  is  shown  for  patients  with  se- 
vere, steroid-dependent  asthma. 
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information  handy.  Make  sure  the  action  plan  has  a phone 
number  to  call  at  any  hour  in  an  emergency. 
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Commentary 


Broken  Promise 


LAURENCE  J.  PURDY,  MD,  Pomona , California 


Carol  was  a professor  of  philosophy  and  religious 
studies  at  a local  university,  where  she  taught  ethics 
to  undergraduates.  1 had  read  one  of  her  books  and  felt 
fortunate  when,  through  mutual  friends,  I had  the  oppor- 
tunity to  meet  her.  She  was  a big  woman  with  large, 
deeply  set,  dark  eyes  and  an  acerbic  wit  that  at  first  put 
me  off.  Once  we  became  friends,  however,  it  didn't  take 
me  long  to  notice  that  her  sarcasm  shielded  her  from  the 
scrutiny  of  others  and  kept  people  at  a safe  distance. 
Through  the  opaque  vision  of  my  naivete,  I wondered 
what  secret  such  an  accomplished  and  successful 
woman  would  have  that  needed  hiding  from  others,  as  if 
success  or  accomplishment  were  pillars  of  inner 
strength. 

Though  not  a “full-blown  manic-depressive,”  Carol 
in  her  more  manic  phases  wore  brightly  colored  dresses 
and  makeup  and  occasionally  tried  a new  hair  style.  At 
these  times,  she  was  humorous,  or  downright  funny,  as 
she  reverently  and  irreverently  mocked  some  of  the 
peculiarities  of  Judaism,  her  focus  of  study  and  faith  by 
heritage.  Perhaps  because  of  her  many  years  of  teaching, 
she  spoke  flawlessly  and  quickly,  responding  to  ques- 
tions in  a way  that  always  sounded  rehearsed.  In  her 
more  usual  depressive  phases,  Carol  dressed  in  a way 
that  announced  her  mental  state:  somber  brown  and 
maroon  shapeless  dresses,  sandals,  and  limp  unwashed 
hair;  her  doughy  face  bespoke  sleepless  nights.  A basi- 
cally loving  person,  she  believed  strongly  that  she  was 
loved  by  no  one  and  would  never  be  loved  by  anyone. 
This  was  her  tormenting  legacy  from  childhood,  thick 
layers  of  a Dickensian  tapestry  of  misfortune. 

It  was  only  after  several  years  of  friendship  that  Carol 
disclosed  to  me  the  nature  of  her  underlying  mental  ill- 
ness. She  saw  it  as  a powerful  vortex  that  was  dragging 
her  down  to  a consequence  that  she  had  accepted  long 
ago.  At  that  point,  had  I been  more  callous,  I would  have 
prevented  the  friendship  from  developing  further;  I knew 
even  then  that  it  would  be  a difficult  relationship  and  that 
I was  setting  myself  up  for  a deep  hurt.  But  our  friend- 
ship did  climb  to  a higher  plateau.  She  eventually  felt 
safe  enough  to  reveal  to  me  things  I wasn't  sure  at  first  I 
really  wanted  to  know,  particularly  the  horror  of  her  abu- 
sive childhood.  She  shared  them  with  me  in  the  way  I 
imagine  people  do  in  confession.  But  I was  not  a link  in 
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her  chain  to  God.  Although  Carol  was  a Judeo-Christian 
scholar  who  knew  the  Talmud  by  heart,  she  chose  agnos- 
ticism as  the  most  sensible  way  of  viewing  human  exis- 
tence. I will  never  know  if  this  belief  and  its  inherent 
nihilism  played  a part  in  her  choice  to  end  her  life. 

Over  many  a bottle  of  chardonnay,  we  talked.  Rather, 
she  talked  and  I listened  to  one  sad  tale  after  another. 
Her  mother  personified  the  wicked  witch  of  folklore. 
The  message  she  had  received  from  her  mother  was  that 
the  universe  had  become  a far  sadder  place  after  Carol’s 
birth:  “You’re  stupid;  no  one  will  ever  love  you.  Look  at 
you,  go  look  in  the  mirror.  How  could  anyone  ever  love 
an  ugly  bitch  like  you?”  Then  came  the  spitting  in  the 
face,  the  kicks  when  she  lay  on  the  floor  wailing,  and  the 
silence  in  her  lonely  room,  wondering  what  this  was  all 
about.  The  only  truth  a child  knows  comes  from  the  lips 
of  parents.  A strong  belief  in  her  wretchedness  was 
Carol's  truth.  It  influenced  all  aspects  of  her  life. 

She  once  revealed  that  she  had  attempted  suicide 
twice.  Dress  rehearsals,  she  jokingly  called  them.  To  me 
it  was  no  joke.  We  talked  about  the  famous  suicides  of 
writers,  actors,  and  musicians,  and  I wondered  what  it 
must  be  like  to  have  that  much  angst  to  disregard 
Hamlet's  warning  and  annihilate  oneself.  Was  there 
safety  in  darkness? 

I have  never  before  had  a friend  who  committed  sui- 
cide. Perhaps  because  I had  always  thought  of  myself  as 
being  cheerful  and  fun-loving,  1 never  wanted  to  be  asso- 
ciated with  people  who  were  outwardly  depressed  or 
moody.  Always  the  teacher,  though.  Carol  unknowingly 
taught  me  about  her  special  types  of  secrets,  the  little 
devils  that  chip  away  at  the  firmament  of  the  mind.  Now 
that  I have  gone  through  life  and  the  circle  of  my 
acquaintances  has  expanded,  I realize  that  some  of  the 
people  I have  grown  to  like  probably  hide  from  me  a 
dark  corner  of  intense  psychic  pain  that  only  shows  itself 
privately.  Perhaps  there  are  many  more  such  people  than 
1 can  imagine.  The  masks  we  wear  when  we  are  around 
others  are  astounding. 

Do  people  who  suffer  the  way  Carol  did  wonder  if 
life  is  merely  a prison  from  which  escape  is  possible  at 
any  time?  Does  that  knowledge  give  them  solace?  Do 
they  ever  consider  another  outlet  for  their  pain?  When 
the  devils  begin  to  jackhammer  away  at  the  integument 
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of  sanity,  is  there  a steam  valve?  Not  even  Sylvia  Plath, 
who  tried  to  exorcise  her  demons  with  lush  poetry,  could 
keep  them  away.  Carol  dove  ever  deeper  into  her  work, 
but  it  never  seemed  good  enough,  as  if  some  unseen 
authority  were  judging  her.  I watched  as  she  worsened. 
One  day  I suggested  we  get  together  for  lunch.  “I'll  call 
you,”  she  said.  “When  I'm  free.”  That  day  never  came. 
The  call  I got  was  from  a mutual  friend  who  said  that 
Carol  was  in  the  intensive  care  unit,  ventilated,  not  yet 
brain  dead,  but  not  expected  to  improve.  Her  coma  had 
become  her  refuge  from  the  exigencies  of  life. 

People  don’t  kill  themselves  because  a girlfriend  left 
or  because  their  performance  on  the  job  is  poor  or 
because  of  a divorce.  Suicide  is  a dramatic  volitional  act 
that  is  the  symbol  of  something  dark  and  loathsome  hid- 
ing deep  in  the  psyche.  The  proximate  event  is  merely 
the  last  straw  of  a set  of  life  experiences  that  propel 
some  people  to  their  end.  Carol  believed  she  would 
never  measure  up  to  other  people’s  expectations,  not  just 
in  love,  but  in  teaching,  research,  friendship — every- 
thing. It  was  painful  for  her  to  exist  with  this  belief.  As 
much  as  I wanted  to  help  her  and  show  her  that  I was  a 
friend  who  would  always  be  there  for  her,  she  also  knew 


how  hopeless  and  helpless  she  was. 

At  some  point  in  our  friendship,  I had  a strong  feel- 
ing, just  as  she  had,  that  her  life  would  end  this  way.  No 
matter  how  much  we  talked  about  it,  no  matter  how 
many  different  medications  she  tried,  and  no  matter  how 
often  she  said  she  knew  it,  I could  never  convince  her 
that  I would  be  devastated  if  she  were  to  die;  she  never 
thought  her  life  could  mean  that  much  to  others.  Carol 
was  not  one  to  break  a promise,  so  when  she  promised 
to  call  me  if  she  ever  again  felt  like  killing  herself,  I felt 
relieved.  But  she  broke  her  promise  and  is  now  in  a 
coma  on  a ventilator. 

Carol  had  enriched  my  life,  but,  sadly,  the  power  of 
our  friendship  was  no  match  to  that  of  her  depression.  It 
is  tragic  to  lose  such  a wonderful  friend,  but  for  her,  I find 
myself  curiously  pleased.  After  a lifelong  Sisyphean 
struggle  against  her  psychic  pain,  she  must  have  known 
she  could  never  win.  I would  never  want  anyone  to  suffer 
as  Carol  had.  When  someone  knows  that  the  value  of  life 
is  no  longer  worth  the  pain,  whether  psychic  or  somatic, 
it  is  time  to  let  go.  Had  I been  with  her  at  the  end,  to  hand 
her  the  wine  to  wash  down  the  pills,  it  may  have  been  the 
greatest  moment  we  ever  shared. 
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Prognostic  Factors  and  Management 
in  Thyroid  Cancer — Consensus  or 
Controversy? 

Carcinoma  of  the  thyroid  gland  seems  to  defy  many  of 
the  traditional  rules  of  oncology.  On  the  one  hand,  this 
cancer  is  often  curiously  indolent,  and  on  the  other  hand, 
the  staging  systems  of  other  epithelial  cancers  frequently 
fail  when  applied  to  thyroid  cancer.  Consequently,  there 
has  long  been  an  interest  in  defining  those  factors  that 
predict  outcome  in  thyroid  carcinoma,  a topic  that  is  aptly 
summarized  by  Orlo  Clark,  MD,  in  this  issue  of  The  West- 
ern Journal  of  Medicine.'  Equally  long-standing  and  ex- 
tensive have  been  the  efforts  to  define  the  optimal 
treatment  of  patients  with  thyroid  cancer. 

On  first  sight,  it  appears  that  the  considerable  efforts 
of  the  many  investigators  dealing  with  these  questions 
have  created  a dense  maze  of  contradictory  and  confusing 
data  on  both  outcome  prognostication  and  treatment  ap- 
proach. The  histotype  vies  with  the  tumor  grade,  and  pa- 
tient age  with  tumor  extent,  for  prognostic  importance, 
and  newer,  more  complex  measurements  on  the  molecu- 
lar biologic  level  also  seem  to  be  relevant.  On  the  treat- 
ment front,  the  battle  is  between  local  and  radical  tumor 
excision,  selective  versus  extensive  nodal  dissection,  the 
use  of  adjuvant  radioiodine  (RAI)  therapy  or  not,  and  the 
use  of  suppressive  or  replacement  thyroxine  therapy. 
Much  of  this  confusion  undoubtedly  stems  from  the  ab- 
sence of  controlled  trials  in  the  management  of  thyroid 
carcinoma  and  from  the  fact  that  many  medical  special- 
ties, from  endocrinology  to  surgery  to  radiotherapy,  are 
involved  in  the  management  of  thyroid  cancer.  All  in- 
volved have  their  own  opinions  on  the  optimal  manage- 
ment, and  confusion  seems  to  reign.  On  closer  inspection, 
however,  there  are  more  commonalities  than  differences, 
at  least  as  far  as  staging  is  concerned. 

The  prognostic  factors  can  be  divided  into  host-  and 
tumor-related  factors.  Among  the  host  factors,  all 
classification  systems  agree  on  the  importance  of  age, 
with  older  patients  doing  worse,  and  to  a lesser  degree, 
sex,  with  male  patients  possibly  doing  worse  than  fe- 
male patients.  The  most  important  tumor-related  factors 
are  also  widely  agreed  on  and  are  assessed  with  ease 
once  the  surgical  pathologic  report  has  become  avail- 
able. Not  surprising  and  in  agreement  with  all  other  hu- 
man malignant  neoplasms,  the  histotype  is  important. 
Within  the  most  common  histotypes,  papillary  and  fol- 
licular thyroid  carcinoma,  the  extent  of  tumor  burden  in 
the  form  of  primary  tumor  size  and  local  and  distant 
spread  is  also  generally  agreed  on  as  a major  prognostic 
factor.  These  established  host-  and  tumor-related  risk 
factors  predict  most  of  the  variation  in  thyroid  cancer 
outcome,  and  the  main  difference  between  the  various 
staging  systems  is  in  the  weighing  of  individual  factors. 
As  a consequence,  there  is  agreement  in  classifying  pa- 


tients into  high-risk  or  low-risk  categories.  The  over- 
whelming majority  of  patients  are  classified  in  the  low- 
risk  group,  with  the  expected  ten-year  cause-specific 
mortality  being  less  than  10%. 

The  strong  consensus  between  staging  systems  on  the 
basis  of  few,  easily  collected  data  has  two  consequences. 
First,  without  complex  or  expensive  testing  procedures, 
patients  can  be  given  a reasonably  accurate  prognosis  fol- 
lowing surgical  therapy.  Second,  and  possibly  more 
important,  it  seems  possible  to  sidestep  a lot  of  the  con- 
troversies surrounding  treatment  and  follow-up  once  a pa- 
tient’s tumor  has  been  staged.  It  seems  illogical  to  submit 
the  vast  majority  of  patients  who  have  a low  risk  of  can- 
cer death  to  extensive  adjuvant  treatment  or  follow-up, 
neither  of  which  has  proved  to  be  beneficial.  Although  a 
number  of  retrospective  studies  suggest  a possible  small 
survival  benefit  of  adjuvant  RAI  treatment,  as  many  or 
more,  though  less  often  quoted,  national  and  international 
studies  have  failed  to  support  this  notion.2  Even  if  there 
was  more  retrospective  evidence  for  the  beneficial  effects 
of  RAI  treatment,  the  observed  magnitude  of  its  effect  in 
those  studies  supporting  its  use  is  so  small  that  on  a na- 
tional basis,  universal  RAI  use  would  save  only  a handful 
of  lives  per  year  at  best,  at  considerable  cost,  inconve- 
nience, morbidity,  and  the  risk  of  possible  long-term  ad- 
verse effects  to  thousands  of  thyroid  cancer  patients. 
Given  the  first  premise  of  medical  practice,  “do  no  harm,” 
and  the  current  medicofinancial  climate,  the  most  sensi- 
ble approach  seems  to  be  to  withhold  adjuvant  RAI  treat- 
ment from  most  low-risk  patients. 

Similarly,  suppressive  doses  of  thyroxine  might  be  re- 
served for  high-risk  patients,  and  follow-up  in  general 
may  be  less  intense  than  traditionally  taught  for  these  per- 
sons. Most  patients  will  require  thyroxine  replacement 
following  an  operation  because  primary  surgery,  as  most 
often  practiced,  usually  leaves  little  functioning  thyroid 
tissue  behind.  Hence,  the  question  of  thyroxine  replace- 
ment no  longer  is  one  of  “if,”  but  of  “how  much."  As  there 
is  no  published  evidence  linking  suppressive  doses  (as 
defined  by  an  undetectable  serum  thyroid-stimulating 
hormone  [TSH]  level  measured  by  a sensitive  assay)  to 
improved  survival,  replacement  or  subsuppressive  doses 
(serum  TSH  between  0. 1 and  0.3  pIU  per  ml  by  sensitive 
assay)  will  probably  suffice  in  most  low-risk  patients, 
while  avoiding  the  possible  side  effects  of  long-term  sup- 
pressive thyroxine  therapy  on  heart  and  bone.  Neither 
does  it  seem  that  the  majority  of  these  low-risk  patients 
need  extensive  follow-up.  In  the  absence  of  thyroglobulin 
autoantibodies,  most  of  these  patients  can  be  observed  by 
physical  examination  and  serum  thyroglobulin  assays. 
Also,  more  than  half  of  thyroid  cancer  recurrences  and 
deaths  occur  within  the  first  five  years  after  primary  ther- 
apy. Low-risk  persons  who  have  no  evidence  of  recur- 
rence at  this  stage  will  face  a 10%  to  15%  lifetime  risk  of 
any  recurrence  thereafter,  mostly  in  regional  nodes,  carry- 
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ing  a low  risk  of  subsequent  further  progression  or  death. 
The  cost-effectiveness  of  intensive  follow-up  of  these  per- 
sons beyond  five  years  must  therefore  be  questioned.2,3 

Thus,  staging,  though  imperfect,  can  possibly  simplify 
the  management  of  a large  proportion  of  thyroid  cancer 
patients.  Although  sidestepping  many  of  the  controversies 
surrounding  treatment,  such  an  approach  leaves  essen- 
tially three  areas  of  ongoing  uncertainty  and  controversy. 
These  are  the  extent  of  primary  surgical  treatment,  the 
possible  benefits  of  extensive  nodal  dissection,  and  the 
role  of  additional  tumor-related  factors  in  improving  the 
predictive  accuracy  of  “traditional”  staging. 

Incomplete  tumor  resection  certainly  impairs  out- 
come, but  there  is  no  convincing  evidence  that  more  ex- 
tensive primary  surgical  excision  leads  to  improved 
outcomes,  as  long  as  the  tumor  resection  was  complete.  In 
addition,  as  alluded  to  by  Clark,'  more  extensive  proce- 
dures are  associated  with  increased  complication  rates. 
On  the  other  hand,  in  recent  years,  reports  have  increas- 
ingly supported  the  benefits  of  total  or  near-total  thy- 
roidectomy over  less  extensive  procedures,  and  in  skilled 
hands,  the  complication  rate  can  be  low.4  Moreover,  this 
approach  facilitates  the  use  of  any  possible  adjuvant  RAI 
treatment  as  well  as  follow-up  by  increasing  the  reliabil- 
ity of  serum  thyroglobulin  assays  and  postoperative  diag- 
nostic RAI  scans.  Therefore,  if  there  is  local  surgical  skill, 
and  complication  rates  of  near-total  or  total  thyroidec- 
tomy are  acceptably  low,  preference  might  be  given  to 
these  procedures  over  less  radical  approaches. 

By  contrast,  the  value  of  extensive  nodal  dissection  is 
less  well  supported.  Reviewing  the  world  literature,  we 
neither  found  evidence  for  a substantial  prognostic  effect 
of  nodal  metastasis  in  differentiated  thyroid  cancer,  nor 
were  we  convinced  that  extensive  nodal  dissection  at  pre- 
sentation improves  recurrence  or  death  rates  for  non- 
medullary  thyroid  carcinoma.2,s  Nodal  status  should 
therefore  not  be  considered  a major  factor  in  predicting 
thyroid  cancer  outcome  or  guiding  primary  treatment. 

Some  of  the  “newer,”  tumor-related  risk  factors  unrav- 
eled over  the  past  10  to  15  years  may  eventually  prove  to 
be  of  importance  in  predicting  the  course  of  thyroid  can- 
cer and  may  even  gain  importance  in  the  cytologic  and 
histologic  differential  diagnosis  of  adenoma  versus  carci- 
noma. A number  of  oncogenes  and  tumor  suppressor 
genes,  as  partially  summarized  by  Clark,'  have  been  im- 
plicated in  thyroid  cancer  pathogenesis,  but  thus  far  they 
explain  only  a proportion  of  tumors  and  have  not  been  un- 
equivocally linked  to  prognosis.  By  contrast,  cruder  mea- 
sures of  differentiation  and  cytogenetic  disarray,  such  as 
tumor  grade  and  DNA  ploidy,  have  been  successfully 
linked  to  prognosis,  suggesting  that  a multitude  of  genetic 
events  occur  during  the  transition  of  benign  follicular  cell 
to,  first,  well-differentiated  and,  later,  poorly  differenti- 
ated thyroid  carcinomas.  In  follicular  thyroid  carcinoma, 
these  events  seem  to  involve  predominantly  the  loss  of  ge- 
netic material,  and  deletions  involving  the  short  arm  of 
chromosome  3 seem  to  be  a frequent  and  possibly  early 
occurrence.6  Numerous  other  changes  also  occur,  again 


reflecting  the  multistep  nature  of  the  process. 

Future  efforts  to  identify  diagnostically  and  prognos- 
tically  relevant  molecular  genetic  events  will  have  to  fo- 
cus on  describing  the  molecular  genetic  changes 
occurring  in  tumor  development  as  comprehensively  as 
possible.  The  cytogenetic  and  molecular  genetic  tools  for 
such  a comprehensive  genomic  screening  are  now  avail- 
able in  the  form  of  comparative  genomic  hybridization,8 
representational  difference  analysis,7  and  other  related 
techniques,  and  we  probably  can  expect  important  ad- 
vances in  our  understanding  of  the  pathogenesis  of  thy- 
roid cancer  and  further  refinement  of  our  prognostic 
scoring  systems  over  the  next  decade. 
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Asthma  Management — 

A Call  for  Action 

Asthma  is  a chronic  disease  characterized  clinically  by 
variability  in  airflow  obstruction  over  time.  To  manage 
asthma  effectively,  patients  must  recognize  and  avoid 
asthma  triggers  and  inducers.  A single  exposure  to  an  al- 
lergen may  worsen  asthma  for  several  days  to  weeks.1 
Dust  mites  are  an  important  risk  factor  for  asthma  world- 
wide.2 Exposure  to  environmental  tobacco  smoke  may  be 
responsible  for  20%  of  asthma  symptoms  in  children.3 
Chronic  asthma  may  develop  in  5%  of  workers  with  ex- 
posure to  isocyanates  and  will  not  resolve  despite  the  ces- 
sation of  the  exposure.4  Despite  the  avoidance  of 
environmental  agents  that  provoke  asthma  and  the  regular 
use  of  effective  medications,  severe  exacerbations  may 
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still  occur.  In  children,  viral  infections  may  account  for 
85%  of  all  severe  exacerbations  of  asthma.5  Although 
long-term  asthma  control  can  be  achieved  through  envi- 
ronmental control  and  the  regular  use  of  effective  medica- 
tions, plans  must  be  made  for  unavoidable  acute 
exacerbations. 

How  do  we  wish  patients  to  respond  to  worsening  air- 
flow obstruction?  If  an  effective  action  plan  is  not  formu- 
lated, then  patients  must  rely  on  their  natural  tendencies. 
Some  patients  simply  “tough  it  out”  or  “rest,"  but  most  in- 
crease the  use  of  short-acting  (3-agonists.6  In  one  study, 
101  adults  with  asthma  admitted  to  the  Johns  Hopkins 
Medical  Institutions  were  interviewed  to  describe  their 
outpatient  management.  During  the  24-hour  period  before 
hospital  admission,  an  average  of  45  puffs  from  a me- 
tered-dose  inhaler  were  taken.7  These  responses  are  inad- 
equate. Apart  from  transient  bronchoconstriction  that 
readily  responds  to  a short-acting  bronchodilator,  exacer- 
bations are  related  to  worsening  airway  inflammation  that 
requires  corticosteroid  therapy.8  In  response  to  a scenario 
describing  the  rapid  worsening  of  asthma,  only  15%  of 
patients  with  moderate  to  severe  disease  selected  the  ap- 
propriate time  to  increase  the  dosage  of  inhaled  cortico- 
steroids.9 Inappropriate  actions  also  delay  further  therapy. 
Audits  of  deaths  from  asthma  have  cited  delays  in  corti- 
costeroid use  as  an  important  fault.'" 

After  a patient  inhales  large  doses  of  (3-agonists  at 
home,  the  next  stop  is  usually  an  emergency  department. 
A population  survey  in  Ontario,  Canada,  of  331,722  pa- 
tients with  asthma  revealed  that  a third  had  visited  an 
emergency  department  within  the  past  12  months."  On 
average,  patients  presented  4.4  days  after  symptom  onset, 
at  which  time  severe  obstruction  was  present  in  25%. " 
How  effective  is  this  plan  of  action?  Like  rescue  inhalers, 
emergency  departments  offer  an  effective  but  transient  so- 
lution. In  British  Columbia,  71  patients  were  contacted  12 
days  after  discharge  from  an  emergency  department.  Of 
these,  19  (27%)  had  returned  to  an  emergency  department 
and  43  (60%)  continued  to  have  symptoms.12 

Elsewhere  in  this  issue  of  the  Journal,  Susan  Janson, 
DNSc,  RN,  explains  that  the  purpose  of  an  “action  plan” 
is  to  instruct  patients  or  family  members  how  to  adjust 
medication  dosages  to  maintain  good  control  of  asthma.13 
Similar  plans  are  an  integral  part  of  diabetes  control, 
where  blood  glucose  levels  are  monitored  and  insulin 
doses  are  adjusted  by  the  patients.  Action  plans  for 
asthma  are  not  popular,  however.  If  better  guidance  for 
the  management  of  asthma  exacerbations  is  not  provided, 
we  should  not  expect  a better  process  or  outcome  than  the 
current  situation;  yet,  most  patients  have  not  discussed 
appropriate  action  plans  with  their  physician.  In  the  sur- 
vey of  hospitalized  patients  previously  mentioned,  only 
28%  had  been  given  an  action  plan,  and  the  usual  plan  is 
to  go  to  an  emergency  department.7  Similar  results  were 
obtained  from  a population  survey  of  2,342  Australian 
schoolchildren  with  “probable”  asthma.  Only  22%  had  an 
action  plan.14 

Why  are  action  plans  not  prescribed  more  often?  One 


reason  may  be  that  education  is  time-consuming.  Another 
reason  may  be  that  the  accumulating  evidence  of  effec- 
tiveness is  only  now  becoming  convincing.  Compared 
with  traditional  treatment,  education  and  adjusting  corti- 
costeroid doses  according  to  peak  flow  resulted  in  a 50% 
decrease  in  the  number  of  physician  visits,  work  absen- 
teeism, and  the  use  of  antibiotics  over  a 12-month  period 
in  a Finnish  study.15  Another  encouraging  report  from 
New  Zealand  describes  community-based  promotion  of 
an  action  plan.16  Physicians  were  informed  and  educated, 
and  then  action  plans  were  advertised  and  disseminated  to 
patients  through  physicians’  offices,  pharmacies,  and  the 
local  asthma  society.  Patients  were  asked  to  bring  their 
plans  to  their  usual  physician  for  completion  (personal- 
ization). Effectiveness  was  evaluated  by  interview  a few 
months  afterwards.  Of  the  109  patients  with  a completed 
plan,  most  felt  more  confident  about  self-management, 
and  the  incidence  of  nocturnal  waking  lessened.  The 
emergency  use  of  nebulizers  did  not  measurably  decrease. 
Although  the  data  were  not  presented,  the  power  of  this 
study  to  detect  a substantial  reduction  in  emergency  visits 
would  have  been  low  given  the  sample  size,  expected  fre- 
quency of  emergency  visits,  and  the  short  interval  be- 
tween intervention  and  follow-up. 

Another  reason  for  the  infrequent  use  of  action  plans 
may  be  the  difficulty  involved  in  writing  an  effective  plan. 
Take  the  example  of  the  action  plans  described  by  Janson 
in  this  issue.13  The  sample  action  plan  based  on  peak  flow 
could  result  in  the  frequent  use  of  inhaled  bronchodilators 
if  peak  flows  remained  between  50%  and  80%.  Even 
when  flows  are  less  than  50%,  there  is  no  recommenda- 
tion for  the  use  of  either  inhaled  or  oral  corticosteroids, 
the  definitive  treatment.  A patient  with  this  plan  may  re- 
main at  home,  overusing  the  rescue  inhaler  until  airway 
inflammation  has  progressed  to  the  point  of  severe  ob- 
struction. A helpful  addition  would  be  to  double  or  triple 
the  dose  of  inhaled  corticosteroids  when  the  peak  flow  af- 
ter bronchodilator  use  falls  below  75%  or  80%  and  to 
start  taking  prednisone  when  it  falls  below  60%. 17 

Criticism  is  hard  to  justify,  however,  given  that  there  is 
little  empiric  evidence  to  guide  the  preparation  of  an  ac- 
tion plan.  When  should  the  use  of  inhaled  corticosteroids 
and  prednisone  be  started  or  increased,  and  in  what 
doses?  Surely  these  must  be  a function  of  the  underlying 
asthma  severity,  the  degree  of  worsening,  and  how 
quickly  the  lung  function  is  deteriorating.  Clinical  re- 
search in  this  area  could  have  great  practical  value.  There 
is  even  controversy  regarding  the  usefulness  of  peak  flow 
monitoring.  Until  more  information  is  forthcoming,  a 
suggested  compromise  is  to  use  peak  flow  monitoring  in 
patients  who  poorly  perceive  airflow  obstruction  and  in 
those  with  severe  asthma.18 

What  should  be  done  to  promote  the  use  of  action 
plans?  Janson’s  article  serves  to  remind  and  educate  the 
medical  community  about  action  plans.13  Research  is 
needed  to  determine  the  characteristics  of  the  plan,  the  pa- 
tient, and  the  patient's  asthma  that  are  associated  with  ef- 
fectiveness. Meanwhile,  several  action  plans  have  been 
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described,  at  least  one  of  which  appears  to  be  highly  ef- 
fective.15 Publicizing  the  concept  of  asthma  self-manage- 
ment in  the  medical  literature  and  in  the  lay  press  will,  I 
hope,  prompt  physicians  and  patients  to  initiate  discus- 
sions. The  repeated  call  that  “Patients  with  asthma  must 
become  effective  partners  in  their  own  care”19  has  not 
been  heard.  Although  much  remains  to  be  known  about 
action  plans,  the  alternative,  continuing  to  overuse  (3-ago- 
nists  and  emergency  departments,  is  dangerous,  depletes 
health  care  dollars,  and  provides  only  short-term  relief. 

ROBERT  E.  DALES,  MD,  MSC 
Departments  of  Medicine 
and  Epidemiology  and 
Community  Health 

University  of  Ottawa  Faculty  of  Medicine 
Ottawa,  Ontario,  Canada 
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The  Order  of  the  Day? 

Cheers,  Thanks,  and  Introductions 

It  was  A cliffhanger.  But  we  made  it.  The  Western  Jour- 
nal of  Medicine  didn’t  die.  Why  not?  Shared  vision,  team- 
work, grit,  good  luck,  perseverance,  and  optimism.  In 
short:  keeping  on  keeping  on  in  pursuit  of  excellence.  In 
June,  I described  the  journal's  history,  survival  saga,  and 
some  of  the  key  people  whose  inspiration  and  devotion 
meant  everything.1  This  is  the  time  and  place  for  cheers 
and  thanks  . . . and  introductions. 

Carden  Jennings  Publishing  Company,  Ltd,  a rapidly 
growing  publisher  of  scientific  journals  based  in  Char- 
lottesville, Virginia,  is  the  new  publisher  of  The  Western 
Journal  of  Medicine.  The  California  Medical  Association 
will  retain  control  of  the  journal’s  editorial  content  and  di- 
rection. The  President  of  Carden  Jennings,  Bill  Carden, 
has  said,  “We  will  maintain  the  high  standards  of  editorial 
excellence  for  the  journal  while  striving  to  enhance  the 
reach,  influence,  and  appearance  beyond  its  current  level.” 
Carden  Jennings  will  develop  Internet  links  to  support 
these  goals  and  to  ease  communications  with  WJM's  sub- 
scribers and  authors.  In  addition  to  the  journal,  Carden 
Jennings  publishes  scientific  and  medical  journals,  books, 
proceedings,  newsletters,  and  multimedia  CD-ROMs  and 
has  an  Internet  presence  as  well.  The  range  of  publications 
includes  primary  care,  cardiology,  diabetes,  hematology, 
oncology,  bone  marrow  transplantation,  and  the  radiation 
sciences.  Although  change  is  challenging,  the  downright 
basic  niceness  and  intelligence  of  the  Carden  Jennings 
staff,  coupled  with  Bill  Carden’s  philosophy,  “All  things 
are  possible,”  combined  with  extraordinary  efforts  on  the 
part  of  California  Medical  Association  and  WJM  staff 
members,  are  making  the  change  collegial  and  full  of 
hope.  The  future  looks  bright  as  we  move  toward  achiev- 
ing financial  stability  and  have  the  opportunity  to  develop 
and  improve  the  Journal's  fundamental  mission  to  apply 
science  to  the  bedside  and  provide  physicians  with  the 
most  current  practice  and  policy  information. 

The  new  associate  editor  of  The  Western  Journal  of 
Medicine  is  Edward  D.  Harris  Jr,  MD.  Dr  Harris’s  tenure 
starts  October  1st  following  the  retirement  of  Lloyd 
Hollingsworth  Smith  Jr,  MD,  who  honored  the  journal  by 
his  28  years  of  service.  Dr  Harris  attended  Harvard  Med- 
ical School  and  had  his  internal  medicine  and  clinical  re- 
search fellowships  (rheumatology)  at  the  Massachusetts 
General  Hospital.  After  serving  on  the  faculty  at  Harvard, 
he  became  Professor  of  Medicine  at  the  Dartmouth- 
Hitchcock  Medical  Center  and  later  was  the  Chair  of 
Medicine  at  UMDNJ-Rutgers  Medical  School  and  at 
Stanford  University  School  of  Medicine.  He  is  currently 
the  George  DeForest  Barnett  Professor  of  Medicine  at 
Stanford,  where  he  directs  the  Center  for  Musculoskele- 
tal Diseases.  Dr  Harris  is  a noted  editor  and  author  whose 
book.  Rheumatoid  Arthritis,  will  be  published  next  year 
by  W.  B.  Saunders.  The  book  is  meant  for  clinical  inves- 
tigators, rheumatologists  in  practice  and  training,  in- 
ternists, and  other  primary  care  physicians.  Dr  Harris  also 
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has  served  the  scientific  community  through  his  work 
with  the  American  College  of  Rheumatology,  the  Arthri- 
tis Foundation,  the  American  Board  of  Internal  Medicine, 
the  American  College  of  Physicians,  the  Association  of 
Professors  of  Medicine,  and  a variety  of  federal  scientific 
study  groups  and  advisory  boards  as  well  as  industry  and 
academic  associations.  He  is  a sought-after  lecturer,  pres- 
ident-elect of  the  Medical  Staff  at  Stanford  University 
Hospital,  and  President  of  the  California  Academy  of 
Medicine.  He  will  bring  great  energy,  wisdom,  and  a wel- 
come continuation  of  wit  to  the  Journal  and  its  readers. 

Over  the  last  year,  the  Journal  has  had  a tough  climb. 


We  are  at  a new  peak.  We  look  forward  to  serving  medi- 
cine, our  patients,  and  the  public.  We  pause,  now,  briefly, 
to  cheer  and  thank  you  and  others  who  have  worked  so 
hard  on  the  ascent  and  to  welcome  with  firm  handshakes 
new  partners  and  colleagues.  See  you  next  month. 

LINDA  HAWES  CLEVER,  MD 
Editor 
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Female  Prostatitis? 

To  the  Editor:  Ruben  F.  Gittes,  MD,  and  Robert  M. 
Nakamura,  MD,  are  to  be  congratulated  for  calling 
attention  to  the  urethral  syndrome,  perhaps  the  com- 
monest urologic  complaint  among  female  office 
patients.1  In  fact,  the  figure  cited  of  5 million  office  vis- 
its annually  seems  far  too  conservative.  The  authors  pro- 
pose to  attribute  the  urethral  syndrome  to  infection  in 
distal  paraurethral  glands  (“the  female  prostate”)  based 
on  the  following  factors: 

• Palpation  tenderness  of  these  paraurethral  sites, 

• Symptomatic  improvement  with  antibiotic  treat- 
ment, 

• A proposed  analogy  with  male  prostatitis,  and 

• Histologic  inflammation  in  a single  necropsy 
specimen. 

Several  issues  are  raised  that  question  the  validity  of 
this  concept,  beginning  with  the  culture-negativity  of 
urine  and  urethral  expressions  that  epitomize  this  syn- 
drome. Palpation  tenderness  resolving  with  antibiotic 
therapy  is  persuasive,  but  another  feature  of  the  urethral 
syndrome  must  be  considered — namely,  a tendency  for 
symptoms  to  evanesce,  waxing  and  waning  without 
apparent  provocation.  Also,  patients  often  describe 
improvement  during  antibiotic  therapy,  only  to  have 
prompt  recurrence  on  the  withdrawal  of  therapy. 
Moreover,  to  support  this  concept  by  citing  the  common 
practice  of  diagnosing  prostatitis  based  upon  digital  rec- 
tal tenderness  without  laboratory  substantiation  ignores 
the  condemnation  of  that  practice  as  unjustified  and  lead- 
ing to  a gratuitous  waste  of  resources.  Finally,  the  histo- 
logic specimen  included  in  the  report  lacks  any  informa- 
tion supporting  a clinicohistologic  connection:  this 
example  is  specious  if  it  cannot  be  stipulated  that  the 
patient  suffered  from  the  urethral  syndrome. 

The  authors  refer  to  urethral  dilatation  as  both  con- 
descending and  not  beneficial.  In  my  experience,  physi- 
cians who  denounce  urethral  dilatation  routinely  under- 
dilate, in  which  case  benefit  is  absent  or  temporary.  A 
caliber  of  38F  in  adults  is  necessary,  and  mild,  tempo- 
rary urethral  bleeding  is  a favorable  prognostic  sign. 
Relief  is  typically  prompt.  Benefit  is  reflected  in  the 
patients  who  voluntarily  return  after  varying  intervals 
for  retreatment  when  symptoms  recur.  The  second  dila- 
tion is  seldom  as  uncomfortable  as  the  first. 

Gittes  and  Nakamura  may  be  correct  in  their  obser- 
vation, but  substantiation  is  necessary  before  the 
expense  involved  in  the  therapy  they  advocate  can  be 
considered.  In  pursuit  of  this  theory,  they  may  wish  to 
consider  two  intriguing  factors: 

• The  urinary  sediment  of  patients  with  the  urethral 
syndrome  characteristically  contains  a large  number  of 


squamous  epithelial  cells,  as  does  the  urine  of  men 
receiving  estrogen  therapy  (for  prostate  cancer); 

• Patients  with  the  urethral  syndrome  and  no  mani- 
festations of  estrogen  deprivation  often  benefit  sympto- 
matically from  exogenous  estrogen  therapy;  male 
patients  with  symptomatic  benign  prostatic  hypertrophy 
have  benefited  (subjectively)  from  similar  therapy. 

NORMAN  E.  PETERSON.  MD 
Chief  Division  of  Urology 
Denver  Health  Medical  Center 
777  Bannock  St 
Denver,  CO  80204-4507 
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To  the  Editor:  Regarding  the  article  on  the  female  ure- 
thral syndrome  by  Ruben  Gittes,  MD,  and  Robert 
Nakamura,  MD,  some  of  the  women  we  see  with  non- 
specific symptoms  and  no  demonstrable  infection  by 
standard  culture  definitely  need  a trial  of  antibiotic  ther- 
apy (my  choice  is  doxycycline)  before  we  proceed  with 
cystoscopy  to  rule  out  interstitial  cystitis. 

Fikewise,  from  the  standpoint  of  the  male  so-called 
nonbacterial  prostatitis,  a few  urologists  in  our  commu- 
nity are  evaluating  these  cases  for  possible  interstitial 
cystitis.  Several  male  patients  whom  I have  taken  the 
trouble  to  cystoscope  under  anesthesia  and  dilate  have 
had  definite  glomerulations.  Indeed,  they  have  substan- 
tial abatement  of  symptoms  simply  from  bladder  dila- 
tion.1 

Obviously,  we  still  have  a lot  to  learn. 

M.  FRANCIS  RUSSI.  MD 
Division  of  Urology 
Good  Samaritan  Medical  Group 
2585  Samaritan  Dr 
San  Jose,  CA  95124 
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jarisch-Herxheimer  Reaction 

To  the  Editor:  I read  with  interest  the  article  by  Judy  L. 
Flores,  MD,  on  the  treatment  of  syphilis,1  but  the  author 
failed  to  mention  an  important  clinical  phenomenon  that 
all  clinicians  caring  for  patients  with  syphilis  should  be 
aware  of:  the  Jarisch-Herxheimer  reaction.  This  is  a sys- 
temic febrile  reaction  occurring  in  about  60%  of  patients 
treated  with  penicillin  for  syphilis.2  It  was  described  by 
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Jarisch,  Herxheimer,  and  Krause  at  the  turn  of  the  cen- 
tury, but  was  initially  noted  in  the  15th  century  when 
topical  arsenic  was  first  used  to  treat  syphilis.-'  The  reac- 
tion, typically  occurring  6 to  12  hours  after  therapy  for 
syphilis  is  initiated,  consists  of  fever,  rigors,  malaise, 
diaphoresis,  and  an  exacerbation  of  preexisting  cuta- 
neous lesions.34  The  Jarisch-Herxheimer  reaction  is 
more  annoying  than  dangerous  to  patients,  although  on 
rare  occasions  patients  with  neurosyphilis  may  experi- 
ence seizures,  monoplegia,  or  hemiplegia.4  Another  pos- 
sibly dangerous  outcome,  although  rare,  is  inflammation 
of  the  aorta  or  coronary  ostia  in  patients  with  cardiovas- 
cular involvement.2-4 

The  cause  of  the  Jarisch-Herxheimer  reaction  is 
thought  to  be  due  to  the  death  of  spirochetes,  which  lib- 
erates toxins  from  the  organism.4  Early  studies  postulat- 
ed that  dying  treponemes  released  an  endotoxin  similar 
to  that  of  gram-negative  organisms.4  Subsequent  investi- 
gators have  convincingly  demonstrated,  using  the  limu- 
lus  amebocyte  lysate  test  in  humans  and  in  rabbits,  that 
endotoxin  is  not  released  by  treponemes.5  Young  and  co- 
workers assayed  serum  specimens  before,  during,  and 
after  treatment  of  syphilis  in  19  patients,  and  all  speci- 
mens were  negative  for  endotoxin.  They  also  were  able 
to  reproduce  a syndrome  similar  to  the  Jarisch- 
Herxheimer  reaction  after  treatment  with  penicillin  in 
rabbits  infected  with  Treponema  pallidum  and  were  not 
able  to  recover  endotoxin.5  The  exact  cause  is  not  pre- 
cisely known,  but  could  relate  to  the  formation  of 


immune  complexes  triggered  by  antigen  release  from 
dying  spirochetes.2-5 

Reactions  similar  to  the  Jarisch-Herxheimer  reaction 
may  occur  in  other  infections,  including  borreliosis,  bru- 
cellosis, and  trypanosomiasis.5  The  Jarisch-Herxheimer 
reaction  is  typically  more  severe  in  relapsing  fever  (bor- 
reliosis) and  may  include  hypotension,  a decrease  in  car- 
diac output,  and  lactic  acidosis.4,5  Fortunately,  the  reac- 
tion in  the  treatment  of  syphilis  is  rarely  of  this  degree 
and  usually  subsides  spontaneously.  Clinicians  should 
not  confuse  the  Jarisch-Herxheimer  reaction  with  a peni- 
cillin allergy  as  this  is  the  drug  of  choice.  Furthermore, 
the  onset  of  the  reaction  after  treatment  with  penicillin 
may  provide  a clue  to  undiagnosed  syphilis  in  a patient 
treated  with  penicillin  for  another  reason.4 

MARK  A.  MARINELLA,  MD 
Wright  State  University 
School  of  Medicine 
Dayton,  OH  45429 
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The  Extra  Window 


LANCE  MONTAUK,  MD,  Berkeley,  California 


While  attending  in  a university  hospital  emergency 
department,  I was  asked  by  house  staff  to  listen  to 
a patient’s  heart.  The  patient,  a Cambodian  immigrant  in 
his  early  20s,  was  complaining  of  fever  and  mild  short- 
ness of  breath.  The  residents  said  he  had  a loud  murmur, 
and  they  wondered  if  I could  tell  them  what  it  was.  I 
asked  about  his  medical  history,  but  they  said  he  did  not 
communicate  well. 

The  patient,  of  slight  build,  was  sitting  on  a gurney 
with  two  friends  nearby.  1 exchanged  a few  words  with 
him,  and  he  responded  in  simple  but  appropriate  English. 
When  I put  my  stethoscope  to  his  chest,  the  thrill  vibrated 
halfway  up  my  arm.  It  was  so  powerful  that  1 was  sur- 
prised that  I had  not  heard  it  with  the  unassisted  ear  when 
standing  close  to  the  patient.  It  was  mainly  systolic  and 
covered  his  entire  anterior  left  chest  wall,  but  heard  loud- 
est over  the  left  sternal  border.  Was  it  merely  resonating 
into  diastole,  or  was  that  a separate  component?  No,  it 
seemed  not  to  change  with  the  respiratory  cycle.  Would  it 
help  to  have  the  patient  squat  or  lean  forward? 

I looked  at  the  patient  while  listening.  Was  he  slighter 
than  his  comrades?  Had  he  borne  this  thrill  since  birth? 
Was  it  diminished — or  even  reversed — by  increasing 
right-sided  pressures?  How  could  I find  out  and  be  the  re- 
source my  house  staff  desired? 


“Your  heart  has  an  unusual  sound,”  I told  the  young 
man. 

“I  know,”  he  replied. 

“Have  you  ever  seen  a doctor  about  it  before?” 

"Yes,  in  Thailand,  before  I came  to  America.” 

“What  did  the  doctor  there  say  it  was?” 

"He  asked  my  heart  questions,  and  it  answered  with 
pictures,  but  1 cannot  explain  in  English,"  he  answered 
hesitantly. 

“How  did  he  ask  the  questions?”  I inquired. 

“He  rubbed  jelly  on  my  chest  and  sent  the  questions  to 
the  heart  with  the  same  sounds  we  use  to  talk.” 

“And  how  did  the  heart  answer?”  1 pursued.  “Try  to 
tell  me.” 

He  paused.  “The  doctor  said  that  a heart  has  four 
rooms.  Two  of  the  rooms  have  a door  between  them,  and 
they  are  filled  with  red  blood.  The  other  two  rooms  have 
a door  between  them,  but  they  are  filled  with  black  blood. 
My  heart  has  an  extra  window  in  it,  between  the  rooms 
with  the  red  blood  and  the  black  blood,  and  the  red  blood 
goes  through  the  window  into  the  black  blood.” 

I thanked  the  young  man  for  the  description  of  his 
problem  and  told  the  staff  that  echocardiography  of  the 
young  man  would  probably  reveal  a ventricular  septal 
defect. 


(Montauk  L:  The  extra  window.  West  J Med  1996;  165:163) 


From  the  University  of  California,  San  Francisco  (UCSF),  Division  of  Emergency  Medicine.  Dr  Montauk  is  an  attending  physician  at  California  Pacific  Medical 
Center,  San  Francisco. 

Reprint  requests  to  Lance  Montauk,  MD.  3033  Bateman  St.  Berkeley.  CA  94705-2507. 
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Selective  Deafness 


SIMON  AUSTER,  MD,  JD,  Bethesda,  Maryland 


At  73  years  old,  still  with  a full  head  of  thick,  salt- 
and-pepper  hair,  his  patrician  features  unmarred  by 
wrinkles,  the  patient  was  a sturdy  survivor  of  three  seri- 
ous myocardial  infarctions.  This  was  his  fifth  admission 
to  the  coronary  care  unit  (CCU),  another  “R/O  MI.”  This 
time,  it  turned  out,  he  had  merely  severe  angina.  If  not 
for  CCU  visiting  rules,  he  would  have  been  surrounded 
by  his  attentive  family  who  spent  most  of  the  day  in  the 
visitors'  area.  His  wife,  eight  years  his  junior  but  in 
appearance  ten  years  his  senior,  was  diabetic  and  nearly 
blind,  and  her  anxiety  about  his  illness  was  poorly  con- 
tained. She  was  constantly  seeking  reassurance,  from 
their  children,  from  the  nurses,  and  from  me,  the  resident 
caring  for  him.  She  also,  indirectly,  sought  reassurance 
from  the  patient,  asking  him  how  soon  he  would  be  com- 
ing home  to  take  care  of  all  of  the  things  that  had  gone 
wrong  since  he  had  become  ill. 

Shortly  before  his  discharge,  I was  approached  by  one 
of  his  daughters.  His  children  were  aware  of  the  pressure 
their  mother  was  unwittingly  placing  on  their  father  in  her 
frantic  casting  about  for  reassurance.  They  were  con- 
cerned about  the  effect  this  might  have  on  their  father 
when  he  returned  home.  They  feared  he  would  overexert 
himself  in  an  effort  to  assuage  his  wife’s  anxiety.  To  ex- 
tend his  convalescence,  the  children  had  agreed  among 
themselves  to  invite  their  parents  to  stay  with  any  one  of 
them  for  several  weeks  following  his  discharge.  But  their 
father  was  adamant;  he  and  his  wife  belonged  at  home, 
and  that  was  where  he  was  going. 

Would  I help?  Would  I persuade  their  father  to  go  with 
one  of  them?  I hesitated.  Through  the  misadventures  to 
which  the  naive  are  prone,  I had  learned  to  be  cautious 
about  being  drawn  into  such  family  discussions  without 
having  a reasonable  appreciation  of  how  the  family  oper- 
ated. Yet,  despite  their  almost  continuous  presence,  I 
really  had  no  sense  of  how  this  family  functioned.  But 


they  were  clearly  a caring  family,  so,  albeit  with  some  re- 
luctance, I agreed. 

My  initial  approach  was  upbeat:  “Wouldn’t  it  be  nice 
to  get  away  for  a while  and  see  the  grandchildren?” 

"No,  Doctor,  my  place  is  at  home  with  Mama.” 

I rattled  the  medical  saber  a little:  “It  will  help  your  re- 
covery to  be  able  to  rest  for  a while  longer.” 

“No,  Doctor,  my  place  is  at  home  with  Mama.” 

1 indulged  in  a little  clinical  sniping:  “It’s  hard  to  rest 
when  you  go  home,  and  there  are  things  to  do  all  around.” 
"No,  Doctor, . . .” 

At  this  point,  it  had  become  a challenge  to  my  per- 
suading abilities,  and  I pulled  out  the  big  guns:  "But  when 
you're  at  home,  your  wife  is  always  pressing  you  to  do 
things,  and  it's  not  good  for  you  to  be  under  so  much 
pressure.” 

At  that,  this  distinguished,  courtly  gentleman  turned 
and  looked  directly  at  me  with  the  pitying  look  1 could 
imagine  he  would  use  with  a child.  “But,  Doctor,  you 
don't  have  to  worry.  I don’t  listen.” 

Caution  in  intervention,  whatever  its  nature,  is  a lesson 
that  often  needs  to  be  relearned. 

* * * 

“ Lessons  From  the  Practice”  presents  a personal  experi- 
ence of  practicing  physicians , residents , and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “ lessons " to  the  series'  editors. 

JONATHAN  E.  RODNICK.  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 


(Auster  S:  Selective  deafness.  West  J Med  1996;  165:164) 


From  the  F.  Edward  Hebert  School  of  Medicine,  Uniformed  Services  University  of  the  Health  Sciences.  Bethesda.  Maryland. 

The  opinions  or  assertions  contained  herein  are  the  private  views  of  the  author  and  should  not  be  construed  as  official  or  as  necessarily  reflecting  the  views  ot  the  Uni- 
formed Services  University  of  the  Health  Sciences  or  Department  of  Defense.  There  is  no  objection  to  its  presentation  and/or  publication. 

Reprint  requests  to  Simon  Auster.  MD.  JD.  Uniformed  Services  University  of  the  Health  Sciences.  A- 1038,  4301  Jones  Bridge  Rd.  Bethesda.  MD  20814-4799. 
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California  Medical  Association 

Birch,  Ronald  Stuart , Sacramento.  Died  May 
24,  1996,  aged  71.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine, 
1951.  Licensed  in  California  in  1951.  Dr  Birch 
was  a member  of  the  Sacramento-El  Dorado 
Medical  Society. 

Chapman,  Ethel  A..  San  Bernardino.  Died 
Aug  21,  1996.  aged  87.  Graduate  of  Loyola 
University  Medical  School,  1934.  Licensed  in 
California  in  1 956.  Dr.  Chapman  was  a member  of 
the  San  Bernardino  Medical  Society. 


Conforth,  Elizabeth  L.,  San  Diego.  Died  July 
26,  1996,  aged  60.  Graduate  of  Creighton 
University  School  of  Medicine,  1963.  Dr.  Conforth 
was  a member  of  the  San  Diego  Medical  Society. 


Curry,  Francis,  San  Francisco.  Died  Aug  3, 
1996,  aged  85.  Graduate  of  Stanford  University 
School  of  Medicine,  1946.  Dr  Curry  was  a mem- 
ber of  the  San  Francisco  Medical  Society. 


In  Memoriam 


Dunford,  Ruth.  Bakersfield.  Died  Aug  23, 
1996.  aged  77.  Graduate  of  University  of  Iowa 
School  of  Medicine,  1943.  Licensed  in  California 
in  1946.  Dr  Dunford  was  a member  of  the  Kern 
Medical  Society. 

George,  Ralph  P.,  San  Diego.  Died  Jun  2, 
1996,  aged  87.  Graduate  of  the  University  of 
Minnesota,  1932.  Dr.  George  was  a member  of  the 
San  Diego  Medical  Society. 


?*. 

Green.Walter,  San  Francisco.  Died  Aug  7, 
1996,  aged  70.  Graduate  of  University  of 
Michigan  School  of  Medicine,  1953.  Dr  Green 
was  a member  of  the  San  Francisco  Medical 
Society. 

Kaufman,  Paul,  San  Francisco.  Died  Jun  15, 
1996,  aged  67.  Graduate  of  Stanford  University 
School  of  Medicine,  1953.  Dr  Kaufman  was  a 
member  of  the  San  Francisco  Medical  Society. 


Kelenscher,  Alan  J.,  Sacramento.  Died  July  29, 
1996.  aged  70.  Graduate  of  NY  University 
College  of  Medicine,  1949.  Licensed  in  California 
in  1959.  Dr  Kelenscher  was  a member  of  the 
Sacramento-El  Dorado  Medical  Society. 

i*.- 

Kirklin,  Ashley  R.,  San  Francisco.  Died  July 
21,  1996,  aged  73.  Graduate  of  Temple  University 
School  of  Medicine,  1946.  Dr  Kirklin  was  a mem- 
ber of  the  San  Francisco  Medical  Society. 

Kleinhenz,  Robert  Joseph,  San  Francisco. 
Died  Aug  4,  1996,  aged  77.  Graduate  of  Case 
Western  School  of  Medicine,  1946.  Dr  Kleinhenz 
was  a member  of  the  San  Francisco  Medical 
Society. 

;■* 

Morel,  J.  Felix,  Napa.  Died  Jun  8,  1996,  aged 
71.  Graduate  of  Louisiana  State  University,  1953. 
Dr  Morel  was  a member  of  the  Napa  Medical 
Society. 


Carden  Jennings  Publishing  gratefully  acknowledges  the  following  medical  associations  and  affiliated 
clinical  investigation  societies  that  recognize  The  Western  Journal  of  Medicine  as  their  official  medical 
journal: 


Alaska  State  Medical  Association 
Arizona  Medical  Association 

California  Medical  Association 
Denver  Medical  Society 

Idaho  Medical  Association 

Nevada  State  Medical  Association 
New  Mexico  Medical  Society 
Utah  Medical  Association 

Washington  State  Medical  Association 
Wyoming  Medical  Society 


Affiliated  Clinical  Investigation  Societies  include: 

Western  Association  of  Physicians 

Western  Region,  Society  for  Investigative  Dermatology 

Western  Section,  American  Federation  for  Clinical  Research 
Western  Society  for  Clinical  Investigation 
Western  Society  for  Pediatric  Research 


i 


166 


Western  Journal  of  Medicine 


INSTRUCTIONS  FOR  AUTHORS 


Our  readership  represents  all  specialties  of  medicine.  We 
wish  to  receive  and  publish  manuscripts  that  are  valid, 
important,  lively,  well-written,  and  succinct.  They  should  be 
of  interest  to  a broad  range  of  busy  practitioners,  students, 
researchers,  and  scholars  who  have  a clinical  orientation. 
The  purpose  of  a paper  or  letter  may  be  to  alert,  review,  dis- 
cuss— above  all,  to  teach.  Titles  should  be  short  and  intrigu- 
ing. Avoid  jargon,  the  overuse  of  abbreviations  and 
acronyms,  sexist  language,  redundancies,  or  expendable 
words  and  phrases  (see  AMA  Manual  of  Style,  8th  Edition). 

Manuscript  Information 

Manuscripts  should  be  sent  to  the  Assistant  Managing  Editor, 
Allison  Spearman,  The  Western  Journal  of  Medicine,  1224  West 
Main  Street,  Suite  200,  Charlottesville,  Virginia,  22903-2858. 
Manuscripts  will  be  forwarded  to  the  Editor,  Linda  Hawes 
Clever,  MD.  Manuscripts  must  be  original,  not  previously 
published,  and  not  under  consideration  by  another  publica- 
tion. If  preliminary  data  were  included  in  another  presenta- 
tion or  publication,  this  should  be  noted  in  the  cover  letter 
and  a copy  of  that  publication  should  be  included. 

Manuscripts  of  these  lengths  will  be  given  preference: 

• Articles:  2,000  words* 

• Conferences  and  Reviews:  3,000  words* 

• Alerts,  Notices,  and  Case  Reports:  1,500  words 

• Lessons  from  the  Practice:  1,000  words 

• Letter  to  the  Editor:  500  words 

'These  totals  include  references  and  the  abstract  but  not  tables. 

Manuscripts,  except  for  Case  Reports,  Epitomes,  and 
Lessons  from  the  Practice,  should  include  a nonstructured 
abstract  of  no  more  than  200  words  summarizing  the  article. 
Abstracts  should  include  a description  of  the  purpose, 
design,  patients,  results,  and  conclusions. 

Letters  to  the  Editor  must  be  double-spaced  and  will  be 
published  at  the  discretion  of  the  Editors.  They  may  be  edit- 
ed for  style  and  brevity.  Those  of  a scientific  nature  may  be 
subject  to  peer  review.  They  should  be  no  more  than  500 
words  in  length. 

All  manuscripts  will  be  subject  to  peer  review  to  deter- 
mine the  originality,  validity,  and  importance  of  content 
and  conclusions.  Reviewers'  comments  will  be  returned  with 
rejected  manuscripts  at  the  discretion  of  the  Editors.  All 
reviewers  will  remain  anonymous. 

All  accepted  manuscripts  are  subject  to  copyediting,  and 
the  corresponding  author  is  send  edited  proofs  for  approval 
and  necessary  minor  changes.  Excessive  changes  at  this 
stage  may  result  in  a delay  of  publication  or  withdrawal  of 
the  paper.  No  changes  will  be  made  after  the  final,  edited 
version  has  been  approved  by  the  corresponding  author 
without  notifying  the  author.  It  is  the  corresponding 
author's  responsibility  to  clear  all  corrections  and  changes 
with  his  or  her  co-authors. 

Letter  of  Transmittal 

All  authors  must  sign  the  letter  of  transmittal,  with  one 


author  designated  as  correspondent  and  his  or  her  name, 
address,  telephone  and  fax  numbers  indicated. 

The  order  of  authorship  is  determined  by  the  authors. 
All  authors  should  meet  the  basic  criteria  for  authorship  (as 
stated  below).  Because  order  of  authorship  is  assigned  in 
different  ways,  its  meaning  cannot  be  inferred  accurately 
unless  it  is  stated  by  the  authors.  Authors  may  wish  to  add 
an  explanation  of  the  order  of  authorship  in  a footnote.  In 
deciding  on  order,  authors  should  be  aware  that  many  jour- 
nals limit  the  number  of  authors  listed  in  the  table  of  con- 
tents and  that  the  National  Library  of  Medicine  lists  in 
MEDLINE  only  the  first  10  authors. 

A letter  of  transmittal,  except  for  one  accompanying  a 
manuscripts  from  US  Government  employees  whose  work 
was  done  as  part  of  their  official  duties,  must  include  a para- 
graph that  transfers  copyright:  "In  consideration  for  review- 
ing and  editing  my  submission,  the  author(s)  undersigned 
hereby  transfers,  assigns,  or  otherwise  conveys  all  copyright 
ownership  to  The  Western  Journal  of  Medicine,  in  the  event 
that  such  work  is  published  by  the  journal." 

The  letter  of  transmittal  must  include  a statement  of 
author  responsibility:  "I  have  participated  in  the  conception 
and  design  of  this  work  and  in  the  writing  of  the  manuscript 
and  take  public  responsibility  for  it.  I have  reviewed  the  final 
version  of  the  manuscript  and  approve  it  for  publication.  I 
attest  to  the  validity  and  legitimacy  of  data  in  the  manu- 
script and  agree  to  be  named  as  the  lead  author  of  co-author 
of  the  manuscript." 

The  letter  of  transmittal  must  include  a statement  of 
financial  disclosure:  "I  warrant  that  1 have  no  financial 
interest  in  the  drugs,  devices,  or  procedures  described  in  the 
enclosed  manuscript  (except  as  disclosed  herewith).'' 

Research  or  project  support  should  be  included  as  a foot- 
note to  the  manuscript  or  in  the  accompanying  cover  letter. 

Manuscripts  concerned  with  experimental  investigation 
on  human  subjects  must  include  in  the  text  a statement  that 
all  subjects  gave  their  informed  consent  and  that  approval 
of  the  appropriate  ethics  committee  was  obtained. 

Acknowledgments  will  be  printed  on  a select  basis — to 
acknowledge  those  who  contributed  to  but  were  not 
involved  in  the  writing  of  review  of  the  paper.  They  should 
not  include  persons  whose  work  on  the  manuscript  was  a 
part  of  their  regular  duties. 

Preparation  of  Manuscripts 

Everything,  including  references,  tables,  figure  legends, 
and  abstracts,  must  be  double-spaced. 

The  original  manuscript  and  two  copies  should  be  sub- 
mitted on  standard-sized  heavy  bond  paper.  Allow  a margin 
of  2.5  to  4 cm  (1  to  1.5  in)  on  both  sides.  Also  include  the 
manuscript,  references,  tables,  figure  legends,  etc.  on 
diskette  in  a popular  word  processing  program.  Manuscripts 
transmitted  by  facsimile  machine  are  not  acceptable  unless 
requested  by  the  Editors. 

All  values  should  be  in  System  International  (SI)  units, 
with  metric  equivalents  following  in  parentheses.  Temperature 
readings  should  be  given  in  Celsius.  Use  the  generic  name  of 


WJM,  September  1996 — Vol  165,  No.  3 


167 


drugs,  with  the  salt  or  ester  given  when  first  used. 

Figures  (illustrations)  should  be  submitted  in  triplicate  in 
black  and  white,  unmounted  12.7  X 17.8  cm  (5  X 7)  in  glossy 
prints,  with  the  figure  number,  author's  name,  and  top  of  the 
photo  indicated  with  a label  on  the  back.  Patients  (and  rela- 
tives) have  a right  to  anonymity  in  published  clinical  docu- 
mentation. Details  that  might  identify  patients  should  be 
avoided  unless  essential  for  scientific  purposes.  Masking  of  the 
eye  region  in  photographs  of  patients  may  be  inadequate  pro- 
tection of  anonymity.  If  identification  of  patients  is  unavoid- 
able, informed  consent  should  be  obtained,  and  this  should  be 
clearly  stated  in  the  article.  Changing  data  on  patients  should 
not  be  used  as  a way  of  securing  anonymity.  Figure  legends,  to 
be  typed  in  sequence  on  the  same  page,  should  be  in  complete 
sentences.  Any  figures  or  tables  previously  published  must  be 
accompanied  by  a letter  of  permission  to  borrow  from  the 
copyright  holder  (the  previous  publisher).  The  permission  of 
the  authors  should  also  be  obtained.  The  Editors  discourage 
the  use  of  borrowed  figures  of  tables. 

Reprints 

A form  to  order  reprints  will  be  sent  to  the  author  when  the 
article  is  published. 

References 

All  references  should  be  cited  in  the  text  using  superscript 
numbers  and  listed  in  their  order  of  citation.  They  should  be 
pertinent  to  the  text  and  not  simply  a listing  of  the  results 
of  a computerized  search.  They  should  be  in  WJM  style  per 
the  following  examples.  Do  not  use  op  cit  or  ibid. 

All  references  should  be  medical,  scientific,  or  scholarly 
publications.  Others— newspapers,  magazines,  etc.— should 
be  kept  to  a minimum  and  included  in  the  text. 

Journal  Articles 

Abbreviations  of  journal  titles  should  conform  to  those 
used  in  Index  Medicus.  List  up  to  six  authors;  for  seven  or 
more,  use  et  al  after  listing  the  first  three. 

1.  Berman,  SM,  Shah  B,  Wyle  FA,  Dacosta-Iyer  M,  McRae 
DM:  Disseminated  Pneumocystis  carini  in  a patient  receiving 
aerosolized  pentamidine  prophylaxis.  West  J Med  1990;  153: 
82-86 

2.  Jones  JS,  Anderson  H W Jr.,  Johnson  DW,  et  al:  The  ath- 
letic heart  revisited — Sudden  death  of  a 28-year-old  athlete. 
JAMA  1978;  292:444-456 

Books 

3.  Berne  EJ:  Role  playing  in  therapy,  chap  2,  Principles  of 
Group  Therapy.  New  York,  NY,  Oxford  University  Press 
1966,  pp  35-51  [author  of  book  is  same  as  author  of  chap- 
ter] 

4.  Munsung  JD:  The  role  of  drugs,  chap  2,  In  Brest  AN, 
Mayer  JD  (Eds):  Hypertension — Vol  3,  Therapy,  2nd  Edition. 
Chicago,  111,  Year  Book  Medical  Publishers,  1961,  pp  456-479 
[authors  of  book  differ  from  chapter  author] 

Correspondence 

5.  Shusterman  D:  Espresso  maker's  wrist  (Correspon- 
dence). West  J Med  1990;  152:721-722 


Government  Publications 

6.  The  Health  Consequences  of  Smoking — 

Cardiovascular  Disease:  A Report  of  the  Surgeon  General. 
Washington,  DC,  US  Dept  of  Health  and  Human  Services 
publication  No.  (PHS)  84-50204,  1983 

7.  Centers  for  Disease  Control:  Update:  Acquired 
immunodeficiency  syndrome — United  States.  MMWR  1987; 
36:522-526 

Proceedings 

8.  O’Connell  M:  A Controlled  Trial  of  Regional 
Intraarterial  FUDR  Versus  Systematic  5FU  for  the  Treatment 
of  Metastatic  Colorectal  Cancer  Confined  to  the  Liver. 
Presented  at  the  annual  meeting  of  the  American  Society  of 
Clinical  Oncology,  San  Francisco,  December  1989 

Mass  Circulation  Publications  (Do  not  include  in  ref- 
erence list;  put  in  text) 

(T.  Harris,  "Selenium-Rich  Sediments  Also  Have  Been 
Reported  in  Wildlife  Refuges,”  The  Sacramento  Bee, 
September  8,  1985,  p 5) 

Personal  Communications  and  Unpublished  Data 

This  material  should  not  be  included  in  the  reference  list 
and  should  be  given  in  parentheses  in  the  body  of  the  text, 
listing  the  person's  name,  highest  academic  degrees,  and 
professional  affiliation,  whether  the  communication  was 
oral  or  written,  and  the  date  (month  and  year). 

Lyme  disease  has  been  reported  in  red  squirrels  (J.  Sneed, 
PhD,  Department  of  Wildlife,  written  communication, 
September  1990). 


CHECKLIST 


J Original  manuscript  and  2 copies;  diskette. 

y Everything  double-spaced. 

y Illustrations,  black  and  white  glossy,  identified  with 
lead  author's  name— 3 sets,  plus  figure  legends  that 
describe  fully  and  in  complete  sentences  what  the 
figure  depicts. 

y Letter  of  transmittal  that  includes  release  of  copy- 
right, statement  of  conflict  of  interest,  and  author- 
ship responsibility,  signed  by  all  the  authors. 

y A 200-word  abstract. 

y Title  page  that  includes  current  affiliation  of  all 
authors  and  an  address  and  telephone  number  for 
corresponding  author. 

y Permission-to-borrow  letters  for  any  previously 
published  illustrations  of  tables. 

y All  references  numbered  consecutively,  double- 
spaced, in  WJM  style,  and  cited  in  text.  No  unpub- 
lished data  or  nonscientific  publications  listed  in  ref- 
erences (include  in  text). 


168 


Western  Journal  of  Medicine 


ISSN  #0093-0415 


Tax  ID  54-1574523 


BUSINESS  AND  SUBSCRIPTION  INFORMATION 


General  Information 

Publisher's  shipping  and  mailing  address: 

Carden  Jennings  Publishing  Company,  Ltd. 

1224  West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858 

For  editorial,  subscription,  advertising  and  classified 
advertising  information,  call  (804)  979-4913,  8:30  AM  - 5:30 
PM  EST;  Fax:  (804)  979-4025.  E-mail:  wjm@cjp.com. 

Organization  Affiliation 

Official  journal  of  Alaska  State  Medical  Association;  Arizona 
Medical  Association;  California  Medical  Association;  Denver 
Medical  Society;  Idaho  Medical  Association;  Nevada  State 
Medical  Association;  New  Mexico  Medical  Society;  Utah 
Medical  Association;  Washington  State  Medical  Association; 
and  Wyoming  Medical  Society.  Affiliated  Clinical 
Investigation  Societies  include:  Western  Association  of 
Physicians;  Western  Region,  Society  for  Investigative 
Dermatology;  Western  Section,  American  Federation  for 
Clinical  Research;  Western  Society  for  Clinical  Investigation, 
Western  Society  for  Pediatric  Research. 

Subscriptions 

The  Western  Journal  of  Medicine  is  issued  monthly;  new 
volume  numbers  begin  with  the  January  and  July  issues.  A 
one-year  subscription  to  The  Western  Journal  of  Medicine  con- 
sists of  twelve  issues. 

Rates 


Regular  Rate  (U.S./Canada) $65/year 

Student/Intern/Resident  $20/year 

Foreign  Rate $80/year 

Institutional  Rate $90/year 

Foreign  Institutional  Rate $100/year 

Single  Copies $10 


Prices  are  subject  to  change  without  notice. 

Payment 

All  orders  must  be  prepaid  in  US  Dollars  drawn  on  a US 
bank.  (Subscription  agencies  may  accept  other  forms  of  pay- 
ment.) Checks  should  be  made  payable  to  The  Western 
Journal  of  Medicine  and  remitted  to  CIRCULATION.  VISA  and 
MasterCard  are  accepted;  please  include  card  number,  expi- 
ration date  and  signature.  Allow  6 to  8 weeks  for  delivery  of 
your  first  issue.  Questions  regarding  payment  and  orders 
should  be  directed  to  CIRCULATION,  (804)  979-8034. 

Change  of  Address 

Please  notify  CIRCULATION  at  least  6 weeks  in  advance  to 
avoid  interruption  of  service.  Provide  the  effective  date  and  an 
address  label  from  WJM  (with  old  address).  Call  (804)  979- 
8034  or  write  to  the  address  listed  above,  attn:  CIRCULATION. 


Instructions  for  Authors 

Instructions  for  authors  are  published  regularly  in  the  jour- 
nal or  can  be  obtained  by  calling  (804)  979-4913. 

Advertising 

Space  is  available  for  both  display  and  classified  advertise- 
ments. For  classified  advertising,  contact:  Allison  Spearman, 
(804)  979-4913,  Fax  (804)  979-4025,  E-mail  allison_spear- 
man@cjp.ccmail.compuserve.com. 

Display  advertising  information  may  be  obtained  by 
contacting  Cindy  Carroll  at  (804)  979-4913,  Fax  (804)  979- 
4025,  E-Mail  cindy_carroll@cjp.ccmail.compuserve.com. 
Publisher  reserves  the  right  to  reject  any  advertising. 

Statement  of  Responsibility 

Publisher  assumes  no  responsibility  for  any  injury  and/or 
damage  to  persons,  property  as  a matter  of  products  liabili- 
ty, negligences  or  otherwise,  from  any  use  or  operation  of 
any  methods,  products,  instructions,  or  ideas  contained  in 
the  material  within. 

Additional  Services 

Internet  Site:  www.wjmed.com 

Publisher  maintains  The  Western  Journal  of  Medicine  web  site 
for  postings  of  WJM  tables  of  contents,  CME  listings,  classified 
advertising,  display  advertising,  subscription  inquiries  and 
other  pertinent  and  up-to-date  information.  Display  and  clas- 
sified advertisements  are  posted  on  the  site  free  of  charge  for 
period  of  contract. 

Permission  to  Republish/Photocopy  WJM  Material 

All  requests  for  reproduction  of  WJM  material  must  be  sent 
in  writing  to  the  Managing  Editor,  Taylor  Bowen,  Carden 
Jennings  Publishing  Co,  Ltd,  1224  W Main  St,  Suite  200, 
Charlottesville,  VA  22903-2858. 

Reprints 

Reprint  forms  are  sent  to  the  designated  author  of  each  article. 
For  additional  reprint  information,  contact  Allison  Spearman 
at  (804)  979-4913. 

Missing  Issue  Claims 

Claims  for  missing  issues  are  honored  without  charge  for  a 
period  of  six  months  from  the  issue  date.  Claims  received 
after  the  six  month  period  are  charged  the  single  issue  price 
of  $10  per  issue.  Please  direct  your  claims  to  CIRCULATION, 
(804)  979-7638. 

List  Rental 

The  subscription  list  for  WJM  is  available  for  rent  upon 
approval  of  how  the  list  is  to  be  used.  List  rental  information 
can  be  obtained  by  calling  the  Marketing  Director,  David  Ern, 
(804)  979-4913.  Subscribers  may  request  to  have  their  name 
withheld  from  such  rentals  by  writing  to  CIRCULATION. 


WJM,  September  1996 — Vol  165,  No.  3 


169 


The  Western  Journal  of  Medicine 


SINCE  1902 

Classified 

Advertisements 


The  rate  for  each  insertion  is  $9  per  line  (average  six  words  per  line)  with  five  line  [$45] 
minimum.  A confidential  box  number  (in  lieu  of  your  address)  can  be  assigned  to  you 
advertisement  for  $10  each  month.  The  replies  to  the  box  number  will  be  directly  for- 
warded to  you  as  they  arrive  at  WJM's  office. 

Classified  display  rates  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 
columns  by  2 inches  (2%  inches  per  column).  Larger  classified  ad  space  by  special 
arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month 
preceding  issue.  All  copy  must  be  typed  or  printed.  Classified  advertisers  using  Box 
Numbers  forbid  the  disclosure  of  their  identity;  your  inquiries  in  writing  will  be  forwarded 
to  Box  Number  advertisers.  The  right  is  reserved  to  reject,  withdraw,  or  modify  all  classi- 
fied advertising  copy  in  conformity  with  the  decisions  of  the  Publisher. 


Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
1224  WEST  MAIN  STREET,  SUITE  200 
CHARLOTTESVILLE,  VA  22903-2858 
(804)  979-4913;  FAX  (804)  979-4025 
allison_spearman@cjp.ccmail.compuserve.com 


ad  copy 

Print  or  Type  Clearly 


Number  of  lines x $9.00  = $_ 


Optional:  Confidential  box 
number  charge  + $10.00  = $_ 


Subtotal  (minimum  $45  or 
minimum  $55  with 
confidential  box  number)  $ 


# of  insertions  x 

$ 

(subtotal) 

Check  enclosed  for: 

$ 

Name  (Please  Print) 


Contact 


Address 


City/State/Zip 

( ) ( ) 

Phone  FAX 


E-Mail 


SIGNATURE 


170  WjM,  September  1996 — Vol  165,  No.  3 


Classified 

Advertisements 


The  rate  for  each  insertion  is  $9  per  line  (six  words  per  line)  with  five  lines  ($45)  minimum. 
Confidential  box  number  charge:  $10  each  month. 

Classified  display  rate  $70  per  inch.  Maximum  sizes:  1 column  by  5 inches  or  2 columns  by  2 inch- 
es (2  1/8  inches  per  column).  Larger  classified  ad  space  by  special  arrangements. 

Copy  for  classified  advertisements  should  be  received  not  later  than  first  of  the  month  preceding 
issue.  All  copy  must  be  typed  or  printed.  Classified  advertisers  using  Box  Numbers  forbid  the  disclo- 
sure of  their  identity;  your  inquiries  in  writing  will  be  forwarded  to  Box  Number  advertisers.  Although 
The  Western  Journal  of  Medicine  believes  the  classified  advertisements  in  these  columns  to  be  from 
reputable  sources,  we  do  not  investigate  the  offers  made  and  assume  no  liability  concerning  them. 
The  right  is  reserved  to  reject,  withdraw,  or  modify  all  classified  advertising  copy  in  conformity  with 
the  decisions  of  the  Advertising  Committee. 

Please  Type  or  Print  Advertising  Copy 

Classified  Advertisements  Are  Payable  in  Advance 

CLASSIFIED  ADVERTISEMENTS 
THE  WESTERN  JOURNAL  OF  MEDICINE 
1224  WEST  MAIN  STREET,  SUITE  200,  CHARLOTTESVILLE,  VA  22903-2858 
(804)  979-4913;  FAX  (804)  979-4025 
www.wjmed.com 


PHYSICIANS  WANTED 


pacific  northwest 

Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine, 
Family  Practice,  OB/GYN,  Pediatrics, 
and  all  other  specialties.  No  J-l  positions. 

Barbara  Stoefen,  President,  The  O'Kane  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  45  1 -0700  • FAX  (541)  389-5134 
stoefen@empnet*com 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR  97709 

(800)  323-1732 
(541)  382-1732 
FAX  (541)  317-9343 


PHYSICIANS  WANTED 
WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 


Since  1979 
the 


Locum  Tenens  Network  has  been  taking  the  has- 
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If  you're  not  familiar  with  Utah,  now  is  a great  time 
to  find  out  what  you've  been  missing.  Utah's  four 
seasons  offer  a wide  variety  of  outdoor  activities 
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GENERAL  INTERNIST:  Physician-owned  Multi- 
specialty Clinic  with  attached  44  bed  hospital, 
seeks  general  Internist  to  join  busy  practice  in  a 
growing  community.  Partnership  available  after 
two  years,  above  average  compensation. 
Outstanding  recreational  opportunities.  Close  to 
Sun  Valley  and  wilderness  areas.  Please  send  CV 
to  Brent  Bodily,  Twin  Falls  Clinic  & Hospital,  P.O. 
Box  1233,  Twin  Falls,  ID,  83303,  208-733-3700. 
PHOENIX/TUCSON,  ARIZONA;  ALBU- 
QUERQUE, NEW  MEXICO  - Quality  primary 
care  and  subspecialty  opportunities  with  CIGNA 
Healthcare.  Contact  Dave  Duncan,  222  S. 
Central  Ave.,  Suite  400,  St.  Louis,  MO  63105, 
Ph:  800-678-7858,  FAX:  314-726-0026,  e-mail: 
careers@cejka.com. 

COLORADO  - BC/BE  GENERAL  SURGEON  to 

join  private  practice.  Includes  peripheral  vascular. 
Excellent  growth  and  income  potential.  Affiliate 
with  modern  community  hospital  within  easy 
commuting  distance  to  Denver.  Send  C.V.  to 
Susan  Edson,  New  England  Health  Search,  63 
Forest  Avenue,  Orono,  ME  04473.  Phone 
207/866-5680.  Fax  207/866-5696. 

CHILD/ADULT  PSYCHIATRIST  - Seeking  a 
Child/Adult  Psychiatrist  to  work  as  a team  mem- 
ber with  19  other  CHMC  psychiatrists  in  a 
Central  California  location.  Culturally  diverse 
' community  central  to  Bay  Area,  the  Sierras, 
Napa  Valley,  etc.  Contact  Radall  Stenson,  MD, 
(209)  468-8887,  or  Roger  Speed,  (209)  468- 

2082.  AA/EOE. 

PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 135  physician  multispecialty  group,  is  seeking 
BC/BE  internist  to  associate  with  17  person 
department.  Position  located  at  a new  satellite 
office.  The  main  clinic  is  25  miles  north  of  Seattle 
and  has  5 rapidly  expanding  satellite  offices. 
Opportunity  for  exceptional  personal/profes- 
sional lifestyle.  Position  offers  competitive  salary 
with  excellent  benefits.  Available  October  1996. 
Send  CV  to  J.G.  Finley,  MD,  Medical  Director, 
The  Everett  Clinic,  3901  Hoyt  Avenue,  Everett, 

WA  98201 

INTERNAL  MEDICINE  - General  Internist 
Faculty-Tacoma,  WA.  Practice  with  four  other 
internists,  actively  involved  in  both  inpatient  and 
outpatient  care,  but  with  the  additional  opportu- 
nity to  teach  family  practice  residents  on  inpa- 
tient services  and  some  ambulatory  activities. 
Job  applicants  need  both  ICU  skills  and  some 
teaching  experience.  University  of  Washington 
clinical  faculty  appointment.  High  quality 
lifestyle  in  the  Pacific  Northwest.  Send  inquiry 
and  CV  to:  J.  Pauwels,  M.D.,  Program  Director, 
Tacoma  Family  Medicine,  521  MLK  Jr.  Way, 

Tacoma,  WA  98405;  (206)  552-2936. 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 


PHYSICIANS  WANTED 


COLORADO  - BC/BE  GENERAL  SURGEON  to 

join  private  practice.  Includes  peripheral  vascular. 
Excellent  growth  and  income  potential.  Affiliate 
with  modern  community  hospital  within  easy 
commuting  distance  to  Denver.  Send  C.V.  to 
Susan  Edson,  New  England  Health  Search,  63 
Forest  Avenue,  Orono,  ME  04473.  Phone 

207/866-5680.  Fax  207/866-5696. 

WESTERN:  Physicians  needed  in  rural  areas:  ID, 
MT,  ND,  WA.  Great  areas,  excellent  income  and 
benefits.  Quality  living  and  quality  medicine 
combined.  Call  or  Send  CV:  FHS,  4656  So.  Utah, 
Butte,  MT  59701.  (888)  494-8456. 

SW  MONTANA:  Adolescent  Psychiatrist  and  a 
MED  Director  needed  in  beautiful  area.  Good 
salary  and  benefits.  Great  opportunity.  Call  or 
send  CV:  FHS,  4656  So.  Utah,  Butte,  MT  59701. 

(800)241-8660  Fax:  406-494-1456. 

MEDICAL  DIRECTOR:  Conjoined  Medical  Staff 
of  Providence  Yakima  Medical  Center  and 
Yakima  Valley  Memorial  Hospital,  Yakima, 
Washington  (total  450  beds),  seeks  full-time 
Medical  Director.  Responsibilities  include  assist- 
ing the  Medical  Staff  and  its  officers  in  regular 
staff  functions,  including  credentials  and  privi- 
leges, bylaws,  quality  management,  problem- 
solving and  other  needs  of  the  Medical  Staff. 
Applicant  must  be  a physician  with  a sound  his- 
tory as  a clinician  as  well  as  significant  experi- 
ence as  a medical  staff  officer.  Previous  medical 
directorship  or  administrative  experience  would 
be  seen  as  a plus.  The  position  provides  a com- 
petitive salary  and  benefit  package.  For  further 
information  and  a copy  of  the  job  description, 
please  send  a resume  to  the  Chiefs  of  Staff, 
Providence  Yakima  Medical  Center  and  Yakima 
Valley  Memorial  Hospital,  2811  Tieton  Drive, 
Yakima,  WA  98902  (FAX:  590-574-5800). 
CALIFORNIA-  Emergency  Medicine/Family 
Practice-California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  35  Emergency  Depts  and  10 
ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement  ben- 
efits. Send  your  CV  or  contact  John  Gravette, 
CEP,  2101  Webster  Street,  Suite  1050,  Oakland, 
CA  94612;  (800)  842-2619. 

ARIZONA:  We  are  seeking  general  internists  to 
join  our  multispecialty  group.  Our  practice 
encompasses  a large  city  area  in  the  Southwest. 
All  corporate  benefits  are  available.  Please  reply 
to:  Saul  J . Blair,  2620  N.  3rd  Street,  Suite  102, 
Phoenix,  AZ  85004. 


PRACTICES  FOR  SALE 


Successful,  established  industrial/general  prac- 
tice. Physician  retiring.  Excellent  location  in 
downtown  San  Francisco,  CA  for  30  years.  Solo 
practice  including  P.T.  Reasonably  priced.  Call 
(415)  398-3939  days,  or  (415)  7530883 
evenings. 

SALE,  SOLO  FAMILY  PRACTICE.  Established 
1961.  Available  1/1/97.  Hayward,  CA.  (San 
Francisco  East  Bay.)  Fully-equipped  office  with 
experienced  staff.  Across  from  hospital.  Flexible 
terms.  (510)  581-6268. 
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PHYSICIAN 
POCATELLO,  IDAHO 

Under  the  direction  of  Manager,  this  position 
supervises  ten  (10)  employees  and  has  the  fol- 
lowing responsibilities:  diagnoses  and  treats 
variety  of  diseases  and  injuries;  examines 
patients  using  medical  instruments;  orders  or 
executes  various  tests,  analyses,  and  diagnostic 
images  to  provide  information  on  patient’s  con- 
dition; analyzes  reports  and  findings  of  tests  and 
of  drugs;  inoculates  and  vaccinates  patients  to 
immunize  patients  from  communicable  dis- 
eases; advises  patients  concerning  diet,  hygiene, 
and  method  of  prevention  of  disease;  refers 
patients  to  medical  specialist  or  other  practition- 
er for  specialized  treatment;  performs  minor 
surgery;  conducts  physical  examinations  to  pro- 
vide information  needed  for  admission  to 
school,  consideration  for  jobs  or  eligibility  for 
insurance  coverage. 

Qualified  candidates  must  have  a M.D.  decree 
and  at  least  three  years’  experience. 

Basic  rate  of  pay:  $50.00  per  hour;  40  hours  per 
week,  Monday-Friday,  8:00  a.m.  - 5:00  p.m. 

Send  resume  to  : Case  # 152  J.O.  ID  6241445, 
Idaho  Department  of  Labor,  317  Main  Street, 
Boise,  Idaho  83735  or  FAX  to  (208)  334-6430. 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-time  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary /benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Weiland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.C.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 

A. 

KAISER  PERMANENTH 

Northwest  Permanente,  P.C. 

Physicians  and  Surgeons 
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PHYSICIANS  WANTED 


POTSICUHS 


We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
K Reserve  physician/officer.  You  can  make 
n\  new  professional  associations,  obtain 
)/f  CME  credit  and  help  support  the  Air 
r \ Force  mission.  For  those  who  qualify, 

^ \ retirement  credit  can  be  obtained  as 
well  as  low  cost  life  insurance.  One 
weekend  a month  plus  two  weeks  a 
year  or  less  can  bring  you  pride  and 
\ satisfaction  in  serving  your 
country. 

CALL  TODAY!  (800)253-6189 


CAPTYOUEL 

151  N.  SUNRISE,  STE 1106 
ROSEVILLE,  CA  95661 


Name. 


Address . 
City 


. State . 


.zip. 


Phone. 


.Prior  Service?  Yes . 


.No. 


Medical  specialty . 


-Date  of  Birth . 


AIR  FORCE  RESERVE 


A GREAT  \AAY  TO  SERVE 


7958 


Changing  Your  Address? 


If  you  are  moving  and/or  would  like  your  Journal  sent  to  a new  address... 

1.  Print  your  old  mailing  address  below  (or  send  us  an  old  mailing  label): 

Name  

Old  Address  

City  

State  

Zip 

Telephone  

2.  Print  or  type  your  new  mailing  address: 

Name  

New  Address 

City  

State  

Zip 

Telephone  

Fax 

E-Mail  

3.  Clip  and  mail  this  form  to: 

The  Western  Journal  of  Medicine,  1224  West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858;  (804)  979-4913/8034  FAX  (804)  979-4025 


The  Western 
Journal  of 
Medicine 

M Reprints  ► 

Any  article  printed  in 
WJM  can  be  purchased 
in  quantities  of  1 00  or 
more.  Printed  on  fine 
quality  journal  stock. 
Prices  are  based  upon 
article  length  and 
quantity  ordered. 

Call  Allison  Spearman  for 
prices  and  information, 
8:30  - 5:30  EST, 
Mon-  Fri, 

(804)  979-4913; 
or  E-Mail  to: 

allison_spearman@cjp.ccmail. 

compuserve.com 


The  Western 
Journal  of 
Medicine 

Practical  Information  for 
Practicing  Physicians 


L 


J 


General 

Surgical 

Partnership 

Opportunity 


The  continued  growth  of  our  patient  population  has  created  an  excellent 
opportunity  for  a Board  Certified  General  Surgeon  to  join  an  established 
surgical  practice,  in  an  area  of  relatively  low  managed  care  penetration. 


Our  location  in  the  southern  San  Joaquin  Valley  offers  close  proximity  to 
mountain  recreation  areas,  the  central  coast,  Los  Angeles  and  Santa  Barbara. 
The  comfortable  California  life-style,  combined  with  an  extremely  reasonable 
cost  of  living,  create  an  impressive  environment  to  practice  in. 


No  Financial 
Investment 
Necessary 


Please  send  CV  and  letter  stating  professional  goals  and  availability  to 


Anderson  and  Shields 
1205  Garces  Highway  #303 
Delano,  CA  93215 


Classified  Ads  Online 

The  only  way  to  the  best  job  opportunities  in  the 
Pacific  and  Mountain  States... 

...every  month! 

• Access  jobs  and  business  opportunities 

• Search  by  specialization  and  location 

• Links  to  other  opportunities 


The  Western  Journal  of  Medicine 

Practical  Information  for  Practicing  Physicians 


For  information  call 
Allison  Spearman  (804)  979-4913 


Coming  in  the  October  Issue  of  The  Western  Journal  of  Medicine... 

Articles 

The  Sputum  Grams  Stain  in  Community-Acquired  Pneumonia 
Surveillance  of  Traumatic  Brain  Injuries  in  Utah 
The  Practice  Environment  for  Nurse  Practitioners  in  California 
When  Patients  Ask  About  Assisted  Suicide 

Primary  Care  Medicine 

Parkinson’s  Disease:  Diagnosis  and  Treatment 

Alerts,  Notices,  and  Case  Reports 

Tysinuric  Protein  Intolerance  Presenting  as  Coma  in  a Middle-Aged  Man 
Spontaneous  Group  B Streptococcal  Meningitis  in  a Patient  With  Cirrhosis 

Editorials,  Commentary,  Lessons  From  The  Practice 


American  Society  for  Blood  and  Marrow  Transplantation 
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FREE  with  your 
ASBMT  Membership: 


subscription  to  Biology  of  Blood 
and  Marrow  Transplantation 


subscription  to  Manow  Transplantation  Reviews 


limited  edition  copy  of  Marrow  Transplantation  Reviews, 
1991-1994:  Biology  and  Clinical  Practice  of 
Hematopoietic  Transplantation 


I S L H 


I* 


Laboratory 

HEMATOLOGY 


Official  Publication 


of  the  International  Society  for 


noting  contemporary  innovations  in 
||linical  hematology  laboratory, 
ding  on  the  topics  of: 

new  technology 


coagulation 


flow  cytometry 


electronic  cell  analysis 


quality  assurance 


regulatory  affairs 


Laboratory  Hematology 

Official  Publication  of  the  International  Society  for  Laboratory  Hematology 


siphon  Order  Information 

u|  Issues  of  Laboratory  Hematology 

US  & Canada  all  other 

I LH  member  (included  in  dues)  $100  $130 

l on-member  $125  $155 

I istitutional  $125  $155 

I irder  Form  with  Payment  to: 

|f  isserell 

j nnings  Publishing  Co.,  Ltd. 

p!  Center,  Suite  200,  1224  West  Main  Street 

|t;ville,  VA  22903 


□ Please  enter  my  subscription  to  Laboratory  Hematology 


□ 1 enclose  my  check  for  US$ 

payable  to  Carden  Jennings  Publishing  Co.,  Ltd. 

name 

position 

institution 

address 

city 

state  zip/postal  code  country 

tel:  work  number  fax  number 
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WESTERN  STATE  MEDICAL 


' MEETINGS 


Arizona  Medical  Association,  Inc 

810  W Bethany  Home  Rd,  Phoenix  85013. 
(602)  246-8901 . Annual  Meeting:  June  5-7, 
1997,  Loews  Ventana  Canyon  Resort, 
Tuscon. 


California  Medical  Association 

PO  Box  7690,  San  Francisco  94120-7690. 
(415)  541-0900.  Annual  Meeting:  March 
21-25,  1997,  SF  Hilton,  San  Francisco. 


Hawaii  Medical  Association 

1360  S Beretania,  Honolulu  96814.  (808) 
536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association 

305  W Jefferson,  PO  Box  2668,  Boise 
83701.  (208)  344-7888.  Annual  Meeting: 
July  23-26,  1 997,  Sun  Valley  Inn,  Sun  Valley. 


Nevada  State  Medical  Association 

3660  Baker  Lane,  Reno  89502.  (702)  825- 
6788.  Annual  Meeting:  May  1-4,  1997, 
Sheraton  El  Conguistador  Hotel,  Tuscon, 
AZ. 


New  Mexico  Medical  Society 

7770  Jefferson  NE,  Suite  400,  Albuquerque 
87109.  (505)  828-0237.  Annual  Meeting: 
May  9-10,  1997,  Albuquerque,  NM. 


Wyoming  Medical  Society 

PO  Drawer  4009,  Cheyenne  82003-4009. 
(307)  635-2424.  Annual  Meeting:  June  IT- 
14,  1997,  Jackson  Lake  Lodge,  Moran. 
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Welcome  to  BloodLine™,  the 
Online  Hematology  Resource.  Thousands  of 
hematology  professionals  visit  BloodLine™ 
each  month  for  the  latest  blood-related 
editorial  content,  research,  classified  ads, 
meeting  announcements,  organization 
information,  web  resources  and  industry 
news  available  on  the  Internet.  Committed 
to  fulfilling  the  comprehensive  academic 
and  professional  needs  of  hematology 
physicians,  researchers  and  scientists, 
BloodLine™  offers  all  the  hematological 
resources  you  need  to  stay  on  the 
cutting  edge  of  your  field. 


Now  Presenting 


Line  Forum 


The  next  time  you’re  online,  be  sure  to  visit  BloodLine™  Forum  for  the  highest  quality  hematology- 
specific  original  content  on  the  Internet.  BloodLine™  Forum’s  monthly  original  articles,  journal 
commentaries,  book  reviews,  medical  news,  practice  management  advice,  CME  information  and  other 
valuable  content  provide  all  the  hematology  research,  resources  and  news  you  need  to  stay  ahead  in 
your  field.  BloodLine™  Forum — the  latest  blood-related  information  you  need,  all  in  one  place. 


Have  classifieds,  meeting  announcements,  press  releases  or  manuscripts  you’d  like  to  submit  to  Bloodline™  ? 
E-mail  your  important  hematology-related  information  to: 

Editor  Julie  Rutherford 

j u 1 i er@c  j p . com 
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On-Staff... 

The  All-Night  Staff. 


2:35  AM  Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  services  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 

2:48  AM  Produces  personal  letters  to  recall  patients  for  return 
appointments.  Notes  the  follow-up  on  each  patient's 
record. 

3:1 5 AM  Checks  the  appointment  calendar  for  the  day  and  prints 
an  accurate  schedule  for  each  provider.  Prepares  a 
superbill  for  each  patient  due  in  for  the  day. 

3:50  AM  Automatically  dials  and  transmits  yesterday's  claims  to 
Medicare  and  Medi-Cal.  Prints  receipt  acknowledg- 
ments and  makes  notations  of  the  claim  process  in 
each  patient's  record. 

4:22  AM  Reviews  all  patients1  ledgers  and  builds  a report,  listing 
each  collection  job  for  the  next  day. 

5:1 0 AM  Performs  critical  full  system  backup  on  tape  drive. 

7:35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pot  of  coffee!!! 


When  are  you  going  to  start  saving? 
Call  1 -800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility. 


PRIME  CLINICAL  SYSTEMS,  INC. 

80  South  Lake  Avenue,  Pasadena,  CA  91101 
Southern  California  Office  (81 8)  449-1705 
Northern  California  Office  (510)  275-31 1 3 
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192  Surveillance  of  Traumatic  Brain  Injuries  in  Utah 

D J THURMAN.  L JEPPSON,  C L BURNETT,  D E BEAUDOIN, 

M M RHEINBERGER,  and  J E SNIEZEK 
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12  years  of  undiminished  efficacy f 12 


* In  clinical  trials,  Augmentin  875  mg  q12h  was  associated  with  a lower  incidence  of  withdrawals  due  to  diarrhea  than  Augmentin  500  mg  q8h. 
(0.9%  [n=5/584]  vs.  1.8%  [n=1 1/607],  respectively,  P=NS). 

fFor  susceptible  strains  of  indicated  organisms.  Augmentin  is  appropriate  initial  therapy  when  you  suspect  p-lactamase-producing  pathogens. 

Please  see  brief  summary  of  prescribing  information  for  contraindications,  warnings,  precautions,  adverse  reactions,  and  dosage  and 
administration  on  adjacent  page. 

For  information  on  SmithKIine  Beecham  products,  please  call  1-800-366-8900,  ext.  5231. 

References:  1.  Neu  HC,  Wilson  APR,  Gruneberg  RN.  Amoxycillin/clavulanic  acid:  a review  of  its  efficacy  in  over  38,500  patients  from  1979  to 
1992.  J Chemother  1 993:5:67-93.  2.  Clinical  Efficacy  Updates  l-l V,  1996,  SmithKIine  Beecham  Pharmaceuticals. 

C||  SmithKIine  Beecham 
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amoxiciln/clavulanate  potassium 


AUG 


IMPROVED  Gl  PROFILE 


60%  reduction  in  severe  diarrhea  or  withdrawals  with  diarrhea 
<1%  incidence  of  withdrawals  due  to  diarrhea  with  Augmentin  BID* 
For  less  severe  infections,1  write  Augmentin  500  mg  q12h 
For  more  severe  infections,1  write  Augmentin  875  mg  q12h 
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AUGMENTIN  ® amoxicillin/clavulanate  potassium 

BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION,  SEE  PACKAGE  INSERT 

INDICATIONS  AND  USAGE:  Augmentm  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 

the  designated  organisms  in  the  conditions  listed  below 

Lower  Respiratory  Tract  Infections  caused  by  B-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Moraxella 
IBranhamellalcatarrhalis  Otitis  Media  caused by  ^-lactamase-producing  strains  of  Haemophilus  influenzae  and  Morax- 
ella I Branhamella ) catarrhalis  Sinusitis  caused  by  p-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Mo- 
raxella IBranhamellalcatarrhalis  Skin  and  Skin  Structure  Infections  caused  by  ^-lactamase-producing  strains  of  Staphy- 
lococcus aureus.  Escherichia  coli.  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  P-lactamase-producmg  strains 
of  E coli.  Klebsiella  spp  and  Enterobacter  spp  While  Augmentm  is  indicated  only  for  the  conditions  listed  above,  infec- 
tions caused  by  ampicillin-susceptible  organisms  are  also  amenable  to  Augmentm  treatment  due  to  its  amoxicillin  con- 
tent Therefore,  mixed  infections  caused  by  ampicillin-susceptible  organisms  and  ^-lactamase-producing  organisms 
susceptible  to  Augmentm  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  m vitro 
activity  against  Streptococcus  pneumoniae  than  does  ampicillin  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
intermediate  susceptibility  to  ampicillin  or  penicillin  are  fully  susceptible  to  amoxicillin  and  Augmentm  (See  Microbiol- 
ogy subsection ) 

Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  should  be  performed 
together  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
logical and  susceptibility  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentm  when  there 
is  reason  to  believe  the  infection  may  involve  any  of  the  p-lactamase-producmg  organisms  listed  above  Once  results 
are  known,  adjust  therapy,  if  appropriate 

CONTRAINDICATIONS:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 
mentm- associated  cholestatic  laundice/hepatic  dysfunction 

WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 
REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS 
WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGENS 
THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE- 
RIENCED SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
MENTIN. CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI- 
CILLINS. CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTIN  SHOULD  BE 
DISCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
IMMEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE  OXYGEN,  INTRAVENOUS  STEROIDS  AND  AIR- 
WAY MANAGEMENT.  INCLUDING  INTUBATION.  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED.  Pseu- 
domembranous colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin.  and 
has  ranged  in  severity  from  mild  to  life-threatening.  Tnerefore,  it  is  important  to  consider  this  diagnosis  in 
patients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  with 
antibacterial  agents  alters  the  normal  flora  of  the  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated  colitis " After  the  diagnosis  of 
pseudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
pseudomembranous  colitis  usually  respond  to  drug  discontinuation  alone.  In  moderate  to  severe  cases,  consideration 
should  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
terial drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentm  cautiously  in  patients  with  evidence 
of  hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentm  use  is  usually  reversible  On  rare  occasions,  deaths 
have  been  reported  (less  tnan  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
been  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
ADVERSE  REACTIONS ) 

PRECAUTIONS:  General:  While  Augmentm  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
otics. periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisable 
during  prolonged  therapy 

A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillin  develop  an  erythematous  skin  rash  Thus, 
ampicillin  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  supermfec- 
tions  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  involv- 
ing Pseudomonas  or  Candida ).  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin  Concurrent  use  with  Augmentm 
may  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-administration  of  probenecid  cannot  be  recom- 
mended The  concurrent  administration  of  allopurmol  and  ampicillin  increases  substantially  the  incidence  of  rashes  in 
patients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillin  alone  It  is  not  known  whether  this  potentia- 
tion of  ampicillin  rashes  is  due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
mentm and  allopurmol  administered  concurrently 

Drug/Uboratory  Test  Interactions:  Oral  administration  of  Augmentm  will  result  in  high  urine  concentrations  of 
amoxicillin  High  urine  concentrations  of  ampicillin  may  result  in  false-positive  reactions  when  testing  for  the  presence 
of  glucose  in  urine  using  Clinitest®,  Benedict's  Solution  or  Fehling's  Solution  Since  this  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentm.  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
tions (such  as  Climstix®  or  Tes-Tape®)  be  used 

Following  administration  of  ampicillin  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
gated estriol.  estriol-glucuroniae.  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentm 

Carcinogenesis.  Mutagenesis.  Impairment  of  Fertility:  Long-term  studies  in  animals  have  not  been  performed  to 
evaluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentm  was  investigated  m vitro  with 
an  Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
m vivo  with  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  in  vitro  mouse  lym- 
phoma assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

impairment  of  Fertility:  Augmentm  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose.  1480 
mg/m2/day.  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
dosed  with  a 2:1  ratio  formulation  of  amoxicillin  clavulanate 

Teratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
mentm at  oral  dosages  up  to  1 200  mg/kg/day.  equivalent  to  7200  and  4080  mg/m?/day.  respectively  (4  9 ana  2 8 times 
the  maximum  human  oral  dose  based  on  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 
tm There  are.  however,  no  adequate  and  well-controlled  studies  in  pregnant  women  Because  animal  reproduction  stud- 
ies are  not  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillin  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 
have  shown  that  intravenous  administration  of  ampicillin  decreased  the  uterine  tone,  frequency  of  contractions,  height 
of  contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentm  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
likelihood  that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillin  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution  should  be  exercised  when 
Augmentm  is  administered  to  a nursing  woman 

ADVERSE  REACTIONS:  Augmentm  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
were  mild  and  transient,  <3%  of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 
reported  adverse  effects  were  diarrhea/loose  stools  (9%).  nausea  (3%).  skin  rashes  and  urticaria  (3%),  vomiting  (1%) 
and  vaginitis  (1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
mended dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
The  following  adverse  reactions  have  been  reported  for  ampicillin  class  antibiotics 

Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
neous candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
after  antibiotic  treatment  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema.  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
Stevens-Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
These  reactions  may  be  controlled  with  antihistamines  and.  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
actions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
sional fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  penicillin  (See  WARNINGS ) A moderate  rise 
in  AST  (SGOT)  and/or  ALT  (SGPT)  has  been  noted  in  patients  treated  with  ampicillin  class  antibiotics  but  the  significance 
of  these  findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST  and/or  ALT),  serum 
bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentm  The  histologic  findings  on  liver 
biopsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
onset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontin- 
ued The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report- 
ed (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ciated with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 
reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosmophilia.  leukopenia  and  agranulocytosis 
have  been  reported  during  therapy  with  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy 
and  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
treated  with  Augmentm  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
dizziness  have  been  reported  rarely 
DOSAGE  AND  ADMINISTRATION 

Since  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg. 
as  the  potassium  salt).  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
fore, 2 Augmentin  250  mg  tablets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet. 

Dosage: 

Adults:  The  usual  adult  dose  is  1 Augmentm  500  mg  tablet  every  1 2 hours  or  1 Augmentm  250  mg  tablet  every  8 hours 
For  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  be  1 Augmentm  875  mg  tablet  every 
12  hours  or  1 Augmentm  500  mg  tablet  every  8 hours 

Patients  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
Severely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/minute  should  not  receive  the  875  mg  tablet 
Patients  with  a glomerular  filtration  rate  of  10  to  30  mL/minute  should  receive  500  mg  or  250  mg  every  12  hours,  depend- 
ing on  the  severity  of  the  infection  Patients  with  a less  than  10  mL/minute  glomerular  filtration  rate  should  receive  500 
mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infectioo 

Hemodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection  They 
should  receive  an  additional  dose  both  during  and  at  the  end  of  dialysis 

Hepatically  impaired  patients  should  be  dosed  with  caution  and  hepatic  function  monitored  at  reqular  intervals  (See 
WARNINGS ) 

Pediatric  Patients:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 
tions 

Due  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
the  Augmentin  250  mg  chewable  tablet  (250/62.5).  the  Augmentin  250  mg  tablet  should  not  be  used  until  the 
pediatric  patient  weighs  at  least  40  kg  or  more. 

Administration:  Augmentm  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 
enhanced  when  Augmentm  is  administered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  intol- 
erance. Augmentm  should  be  taken  at  the  start  of  a meal 
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Physicians  Recognition  Award.  To  list  Category  I continuing 
medical  education  programs,  please  send  information  to  Ari- 
zona Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  AZ  8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)  246-8901. 

Mayo  Chnic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Climc-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center.  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY 

December  5 — Surveillance  of  Vaccine-Preventable  Diseases.  CDC  at  Dis- 
tance Learning  Centers.  Thurs.  3.5  hrs.  Contact:  California  Distance  Learn- 
ing Health  Network.  Claudia  Kratzenstein,  (619)  594-3351. 

February  6-8.  1997 — Epidemiology  and  Prevention  of  Infectious  Diseases: 
Emerging  Pathogengs  in  the  US  and  Worldwide.  UCSF  at  Fairmont  Ho- 
tel, San  Francisco.  Thurs-Sat.  14.5  hrs.  $415-$470.  Contact:  UCSF. 

February  20-27.  March  6-13 — Epidemiology  and  Prevention  of  Vaccine- 
Preventable  Diseases.  Thurs.  CDC  at  Distance  Learning  Centers.  Thurs. 
3.5  hrs.  Contact:  California  Distance  Learning  Health  Network,  Claudia 
Kratzenstein,  (619)  594-335 1 . 

ANESTHESIOLOGY 

January  8-1 1 — Anesthesiology  Update  1997.  UCSD  at  Hotel  del  Coronado. 
Coronado.  Wed-Sat.  21  hrs.  $375.  Contact:  UCSD. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart,  MB.  Prog.  Dir..  Pediatric 
Anesthesiology  Conf.,  Children’s  Hospital  Los  Angeles,  PO  Box  54700, 
Los  Angeles  90054.  (213)  669-2262. 


CARDIOLOGY 

November  22-24 — Coronary  Heart  Disease  Update.  Medical  Education  Re- 
sources at  Disneyland  Hotel,  Anaheim.  Fri-Sun.  1 1 hrs.  Contact:  Linda 
Main,  Meetings  Coordinator,  Medical  Education  Resources,  1500  W Canal 
Court,  Ste  500,  Littleton,  CO  80120-4569.  (800)  421-  3756. 

December  13-15 — 14th  Annual  Advances  in  Heart  Disease.  American  Col- 
lege of  Cardiology  at  San  Francisco.  Contact:  ACC,  (800)  253-4636,  ext  695. 

January  24-26.  1997 — Clinical  Nuclear  Cardiology:  Case  Review  With  the 
Experts.  American  College  of  Cardiology  at  Los  Angeles.  Fri-Sun.  Con- 
tact: ACC,  (800)  253-4636,  ext  695. 

March  15 — Heart  Disease  in  Women — Where  Are  They  Now?  American 
College  of  Cardiology  at  Anaheim.  Contact:  ACC,  Extramural  Programs, 
91 1 1 Old  Georgetown  Rd..  Bethesda.  MD.  20897-1448 


DERMATOLOGY 

January  31 -February  2.  1997 — Primary  Care  Dermatology.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD. 


DRUG  ADDICTION 

April  17-20,  1997 — 28th  Annual  Meeting  of  the  American  Society  of  Ad- 
diction Medicine.  American  Society  of  Addiction  Medicine  at  San  Diego. 
Thurs-Sun.  Contact:  ASAM.  Louisa  Macpherson.  Conference  Coordinator. 
(910)452-4920 


EMERGENCY  MEDICINE 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

December  16-20 — Emergency  Medicine  Symposium  II.  UCSD.  Mon-Fn.  32 
hrs,  $495.  Contact:  UCSD.‘ 

February  17-21.  1997 — Emergency  Medicine  Symposium  I.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  32  hrs.  $495.  Contact:  UCSD. 

March  24-15 — Emergency  Medicine  Symposium  II.  UCSD  at  San  Diego. 
Mon-Fri.  32  hrs.  $495.  Contact:  UCSD 

April  24-25 — Emergency  Medicine  Symposium  III.  UCSD  at  San  Diego 
Hilton.  Thurs-Fri.  16  hrs.  $495.  Contact:  UCSD 


FAMILY  PRACTICE/PRIMARY  CARE 

December  5-6 — Controversies  in  Women's  Health.  UCSF  at  Mark  Hopkins 
Hotel,  San  Francisco.  Thurs-Fri.  13  hrs.  $355.  Contact:  UCSF. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel.  San  Francisco.  Sat-Sun.  Contact:  UCSF. 

January  17-19,  1997 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency.  La  Jolla. 
Mon-Wed.  20  hrs.  $495.  Contact:  CMEA.  Jacqueline  Shiller.  PO  Box 
270469.  San  Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

January  20-22 — Opthalmology  and  ENT  for  the  Primary  Care  Physician. 

CMEA  at  Hyatt  Regency,  La  Jolla.  Mon- Wed.  20  hrs.  Contact:  CMEA, 
Jacqueline  Shiller,  PO  Box  270469.  San  Diego.  92198.  (800)  993-2632  or 
(619)674-5200 

January  31 -February'  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD  (619)  534-3940 

January  31 -February  1-2 — 35th  Clinical  Conference  in  Pediatric  Anesthesi- 
ology. Children's  Hospital,  Los  Angeles,  at  Sheraton  Universal  Hotel.  Uni- 
versal City.  15  hrs.  $295.  Contact:  David  J.  Stewart.  MB.  Program  Direc- 
tor. Pediatric  Anesthesiology  Conference.  Children's  Hospital  Los  Angeles. 
PO  Box  54700.  Los  Angeles.  CA  90054.  (213)  669-2262 

February  7-10 — CAFP  49th  Annual  Scientific  Assembly.  CAFP  at  Hy  att  Re- 
gency, San  Francisco.  Frt-Mon.  $275-$385.  Contact:  Clark  W Franklin. 
CAFP.  1 14  Sansome  St..  Ste.  1305.  San  Francisco,  CA  94104-3824.  (415) 
394-9121 

February  14- Us — Office  Gynecology  and  Women's  Health  for  the  Primary 
Care  Physician.  CMEA  at  Hyatt  Islandia.  San  Diego.  Fri  -Sun.  20  hrs 
$475.  Contact:  CMEA.  Jacqueline  Shiller.  PO  Box  270469,  San  Diego 
92198.  (800)  993-2632  or  (619)  674-5200. 
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February  16-21  — 12th  Annual  Primary  Care  Medicine:  Concepts  and 
Controversies.  UCSF  at  Squaw  Creek.  CA  20  hrs.  $625.  Contact:  UCSF 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scnpps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

February  19-23 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott’s  Las  Palmas  Resort  and  Country  Club.  Rancho  Mirage.  Wed- 
Sun.  22  hrs.  $345.  Contact:  Meeting  Coordinator.  Diamond  Headache 
Clinic  Research  and  Educational  Foundation.  467  West  Deming  Place. 
Chicago.  1L.  60614.  (312)  388-6363 

February  21 — Modern  Approaches  to  Allergic  Diseases  for  the  Primary 
Care  Physician.  UCSF  at  Moscone  Center.  San  Francisco.  Fri.  6.75  hrs. 
$125.  Contact:  UCSF 

March  6-8 — Contraceptive  Technology  Conference.  Contemporary  Forums 
at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  16  hrs.  $425.  Contact:  Con- 
temporary Forums,  1 1900  Silvergate  Drive.  Dept  265.  Dublin.  CA.  94568. 
(510)828-7100 

March  20 — Diabetes  Update.  UCSF  at  Holiday  Inn.  San  Francisco.  7.5  hrs. 
$185.  Contact:  UCSF 

March  21-22 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at  Hol- 
iday Inn,  San  Francisco.  Fri-Sat.  13  hrs.  $295.  Contact:  UCSF 

March  26-28 — Annual  Review  in  Family  Medicine.  UCSF  at  Stanford  Court 
Hotel,  San  Francisco.  Wed-Fri.  16  hrs.  $375.  Contact:  Program  Coordina- 
tor. Dept.  Family  and  Community  Medicine.  500  Parnassus  Ave,  MU-3E. 
San  Francisco,  CA  94143-0900.  (415)  476-5250 

April  9-13 — Annual  Scientific  Program  and  Postgraduate  Course  in  Fer- 
tility. Pacific  Coast  Fertility  Society  at  Rennaissance  Esmeralda  Resort.  In- 
dian Wells.  Wed-Sun.  19  hrs.  Contact:  Director  of  Medical  Education  or 
Susan  Reddy  Butler.  Pacific  Coast  Fertility  Society,  PO  Box  1656.  La  Mi- 
rada, CA.  90637- 1 656.  (3 1 0)  947-7068 

April  14-15 — Born  Too  Soon:  Multidisciplinary  Strategies  for  Prevention 

of  Preterm  Birth.  Contemporary  Forums  at  Marriott  Hotel.  Oakland. 
Mon-Tues.  13  hrs.  $375.  Contact:  Contemporary  Forums,  1900  Silvergate 
Dr.,  Dept.  280,  Dublin.  CA.  94568.  (510)  828-7100.  ext.  0 

April  17-20 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Thurs-Sun.  20  hrs.  $495.  Contact: 
CMEA,  Jacqueline  Shiller,  PO  Box  270469,  San  Diego  92198.  (800)  993- 
2632 


INFECTIOUS  DISEASE 

December  5-7 — Clinical  Care  of  the  AIDS  Patient.  UCSF  at  Sheraton  Place 
Hotel.  San  Francisco.Thurs.-Sat.  24  hrs.  $395.  Contact:  UCSF. 

February  6-8.  1997 — Epidemiology  and  Prevention  of  Infectious  Diseases. 
UCSF  at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 


INTERNAL  MEDICINE 

December  8 — Endocrine  Tumors:  101st  Semi-Annual  Cancer  Seminar. 

California  Tumor  Tissue  Registry  at  Ritz-Carlton  Hotel.  San  Francisco. 
Sun.  8 hrs.  $265.  Contact:  CTTR,  (909)  824-4788. 

February  12-14,  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel.  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education.  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California.  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-425 1 . 

USC:  University  of  Southern  California.  Postgraduate  Division. 

(800)  USC-1 1 19. 


Changing  Your 
Address? 

If  you  are  moving  and/or  would  like 
your  Journal  sent  to  a new  address... 

1.  Print  your  old  mailing  address  below  or 
attach  an  old  mailing  label  below: 

Name 

Old  Address 

City 

State 

Zip 

Telephone 

2.  Print  or  type  your  new  mailing  address: 
Name 

New  Address 

City 

State 

Zip 

Telephone 

Fax 

E-Mail 

3.  Clip  and  mail  this  form  to: 

The  Western  Journal  of  Medicine 
1224  West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858 

4.  Or,  visit  our  web-site  at: 
http:/  / www. wjmed.com 
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February  15-20 — 22nd  Annual  Postgraduate  Topics  & Advances  in  Inter- 
nal Medicine.  UCSD  at  Hyatt  Regency,  San  Diego.  Sat-Thurs.  52  hrs. 
$1365.  Contact:  UCSD 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

March  21-27 — Internal  Medicine  1997.  Continuing  Medical  Education  As- 
sociates at  Hotel  del  Coronado,  San  Diego.  Fri-Thurs.  45  hrs.  $795.  Con- 
tact: CMEA,  Jacqueline  Shiller,  PO  Box  270469,  San  Diego.  CA  92198. 
(800)  993-2632  or  (619)  674-5200 


NEPHROLOGY 

February  6-8.  1997 — Advanced  Nephrology:  Nephrology  for  the  Consul- 
tant. LICSD  at  Hotel  del  Coronado,  San  Diego.  Thurs-Sat.  17  hrs.  $395 
Contact:  UCSD 


NEUROLOGY 

January  17-19.  1997 — Advances  in  the  Diagnosis  and  Clinical  Practice  in 
the  Neurosciences.  San  Diego  Hilton  Beach  and  Tennis  Resort.  San  Diego. 
Fri.-Sun.  7 hrs.  Contact:  California  Association  of  Neurological  Surgeons, 
(916)443-0236. 


OCCUPATIONAL  MEDICINE 

December  5-6 — Occupational  Disorders  of  the  Upper  Extremities.  UC 

Berkeley  at  San  Francisco  Airport  Hilton  Hotel.  Thurs-Fri.  Contact:  UC 
Berkeley. 


ONCOLOGY 

February  17-20,  1997 — Clinical  Hematology  and  Oncology:  1997.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La 
Jolla.  Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

February  20-22,  1997 — Molecular  Advances  in  Cancer  Epidemiology  and 
Prevention.  UCSF  at  Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat. 
Contact:  UCSF 


OTOLARYNGOLOGY 

December  7-1 1 — Temporal  Bone  Surgical  Dissection  Courses.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, (213)  483-4431,  ext  7079. 

January  4-8,  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St.  Los  Angeles  90057.  (213)  483-443 1 , ext  7079. 

February  1-5 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, (213)  483-4431,  ext  7079. 

March  15-19 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 

House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz.  MD.  Director  of  Educaiton,  House  Ear  Institute.  2100  W 
Third  St.  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 

April  12-16 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 

House  Ear  Institute  at  Los  Angeles.  Sat- Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz,  MD,  Director  of  Educaiton,  House  Ear  Institute,  2100  W 
Third  St.  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 


PEDIATRICS 

December  7 — Fifteenth  Annual  Binational  Pediatric  Conference.  Chil- 
dren's Hospital  and  Health  Center  at  Mercy  Hospital  Education  Center.  San 
Diego.  Saturday.  5 hrs,  $45.  Contact:  Children's  Hospital.  Continuing  Med- 
ical Education,  3020  Children’s  Wav  (502 1 ),  San  Diego.  92123.  (619)  576- 
4072. 

December  7-8 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Mark  Hopkins  Hotel,  San  Francisco.  Sat. -Sun.  Contact:  UCSF. 

January  15-18.  1997 — San  Diego  Cerebral  Palsy  Symposium.  Children’s 


Hospital  at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs.  $450- 
$495.  Contact:  Continuing  Medical  Education.  3020  Children's  Way 
(502 1 ),  San  Diego  92 1 23.  (6 1 9)  576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  at  Town  and  Country  Hotel.  San  Diego.  Mon-Fri. 
30.5  hrs.  $435.  Contact:  Registration  Coordinator.  Center  for  Child  Protec- 
tion. 3020  Children's  Way  (MC5016).  San  Diego  92123.  (916)  495-4940. 

January  31  -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart.  MB.  Program  Dir.  Pedi- 
atric Anesthesiology  Conf..  Children's  Hospital  Los  Angeles.  PO  Box 
54700.  Los  Angeles  90054.  (213)  669-2262. 

February  28-March  2 — Current  Concepts  in  Pediatric  Medicine — 10th  An- 
niversary. Children's  Hospital  and  Health  Center  at  San  Diego  Hilton 
Beach  and  Tennis  Resort.  Fri-Sun.  16  hrs.  $365.  Contact:  Children's  Hos- 
pital. CME,  3020  Children's  Way  (5021).  San  Diego  92123.  (619)  576- 
4072. 

April  4-5 — Pediatric  Dermatology  for  the  Practitioner.  Children's  Hospital 
at  Hyatt  Islandia  Mission  Bay,  San  Diego.  Fri-Sat.  12  hrs.  $245.  Contact: 
CME  Office-5021.  3020  Children's  Way.  San  Diego.  CA.  92123.  (619) 
576-4072 


PSYCHIATRY  AND  NEUROLOGY 

February  12-14.  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel.  San  Francisco.  Wed.-Frt.  15  hrs.  Contact:  UCSF. 

April  3-6 — Nelson  Butler’s  West  Coast  Psychiatry  Conference.  UCSD  at 
US  Grant  Hotel.  San  Diego.  Thurs-Sun.  15  hrs.  $325.  Contact:  UCSD 


RADIOLOGY 

January  26-February  2.  1997 — Multi  Specialty  Radiology  Courses:  Neuro- 
radiologv,  Angiographic,  Interventional,  Chest,  Ultrasound,  and  Bone. 

UCSD  at  Hotel  del  Coronado.  San  Diego.  Sun-Sun.  Various  hours.  $975. 
Contact:  Ryals  & Associates,  Inc.  PO  Box  1925  Roswell.  GA,  30077-1925. 
(770)641-9773 

March  29 — 1 0th  Annual  Spring  Interventional  Radiology,  LICSD  at  Hotel 
del  Coronado.  San  Diego.  Sat.  6.25  hrs.  $145.  Contact:  UCSD 

March  30-April  4 — 17th  Annual  San  Diego  Residents  Radiology  Review. 

UCSD  at  Hotel  del  Coronado.  San  Diego.  Sun-Fri.  41  hrs.  $695.  Contact: 
UCSD 


SURGERY 

January  4-8.  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute.  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St.  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 


GENERAL/MULTIDISCIPLINARY 

December  12-14 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary's  Hospital  at  Stanford  Court  Hotel.  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz.  MD.  American  Back  Society,  St  Joseph's  Profes- 
sional Center.  2647  E 14th  St.  Ste  401.  Oakland  94601.  (510)  536-9929. 
January  8.  1997 — Pre-ACLS  Workshop.  AHA  at  San  Leandro.  Wed.  6 hrs 
$50-$70.  Contact:  CPR  Seminars,  1933  Davis  St.  Ste  297.  San  Leandro.  CA 
94577. (510)  632-6135 

January  17.  18.  19 — ACLS  Renewal/Provider.  AHA  at  San  Leandro.  Fri-Sun. 
6 hrs.  $100.  Contact:  CPR  Seminars.  1933  Davis  St.  Ste  297.  San  Leandro. 
CA  94577.  (510)  632-6135 

February  1-2 — PALS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $170 
Contact:  CPR  Seminars.  1933  Davis  St.  Ste  297.  San  Leandro.  CA  94577. 
(510)  632-6135 

February  8-9 — ACLS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $195 
Contact:  CPR  Seminars,  1933  Davis  St.  Ste  297.  San  Leandro.  CA  94577. 
(510)632-6135 

April  24-25 — New  Frontiers  in  Alzheimer's  Disease.  LICSD  a!  San  Diego 
Hilton.  Thurs-Fri.  16  hrs.  $210 
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HOME  STUDY/SELF  ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase.  Glendale  91206.  (213)  245-8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CM  A,  PO  Box  7690.  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


December  6-7 — 5th  Update  in  Infectious  Disease:  Bugs  and  Drugs  in  the 
'90s.  University  of  Colorado  Health  Sciences  Center  at  Denver.  Fri-Sat. 
Contact:  U of  Colo. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Pow- 
ell. (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be 
listed  should  be  sent  to  the  chair  of  the  CME  Committee, 
New  Mexico  Medical  Society,  7770  Jefferson,  Suite  400,  Al- 
buquerque, NM  87109,  at  least  two  months  in  advance. 
For  information  on  CME  accreditation  or  on  the  CME 
requirements  of  the  New  Mexico  Board  of  Medical  Exam- 
iners, please  write  to  the  above  address  or  call  (505)  828- 
0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 

— 

December  5-7 — American  College  of  Physicians  New  Mexico  Chapter  Sci- 
entific Meeting.  UNM  Conference  Center.  Albuquerque.  Thu. -Sat.  Con- 
tact: UNM  Office  of  Continuing  Medical  Education.  (505)  277-3942;  FAX 
(505)  277-8604. 

December  6-7 — Trauma  Update  1996.  Holiday  Inn  Pyramid  Hotel.  Albu- 
querque. Fri.-Sat.  Contact:  UNM  Office  of  Continuing  Medical  Education. 
(505)  277-3942;  FAX  (505)  277-8604. 

December  1 1-14 — The  Veterans  Caucus  5th  Annual  Topics  in  the  Tropics. 

Sol  Melia  Beach  and  Spa  Resort,  Cancun,  Mexico.  Wed. -Sat.  Contact: 
Sharon  Hanley.  RMP.  Conference  Coordinator,  Geisinger  Clinic,  100  N. 
Academy  Ave.,  Danville,  PA  17822-1350. 


January  11-12.  1997 — 15th  Albuquerque  Family  Practice  Seminar.  Albu- 
querque Hilton.  Sat.-Sun.  Contact:  Ann  Woodrow.  Albuquerque  Academy 
of  Family  Physicians,  2309  Renard  SE.  #208,  Albuquerque,  NM  87106. 
(505)  243-4560. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung 
Disease  Symposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel.  216  Truman 
NE,  Albuquerque  87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505) 
260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


December  6-12 — Intensive  MR  Imaging  and  Neuroradiology.  Marriott  Ho- 
tel, Salt  Lake  City.  Fri-Thurs.  30  hrs.  $1,250.  Contact:  UUSM. 

February  5-9 — 3rd  Annual  Brigham  & Women’s  Utah  Therapeutic  GI  Kn- 
doscopv  Course  1996:  Problems  and  Solutions.  Park  City.  Contact: 
UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital.  300  N Hospital  Dr.  Price  84501 . (801 ) 637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East.  St  George  84770.  (801 ) 634-4000 

ETS:  Emergency  Training  Services,  777  N 390  East.  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801 ) 355-1234. 

ITS:  Intermountain  Thoracic  Society,  1616  S 1 1th  East,  Salt  Lake  City  84105.  (801) 

484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St,  Salt  Lake  City  84143.  (801)  321-1 100. 

LRH:  Logan  Regional  Hospital.  1400  N 5th  East.  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center.  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651.  (801)  465-9201. 
OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311.  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  84113 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West.  West  Valley  City  84120.  (801) 

968-9061. 
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UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East,  Ste  302,  Salt  Lake 

City  84102.(801)531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital,  PO  Box  270,  Provo  84603-0270.  (801)  373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr,  Salt  Lake  City  84148.  (801) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


November  22 — Psychiatry  Symposium  Seattle.  Fri.  Contact: 

Providence/Seattle  Medical  Center  (206)  320-2552. 

November  22 — Pinkham  Basic  Science  Lectureship  Seattle.  Fri.  Contact: 
Swedish  Medical  Center  (206)  386-2265. 

December  3 — Tools  for  the  Prompt  Diagnosis  of  Colorectal  and  Prostate 
Cancer.  Seattle.  Tues.  Contact:  Physicians'  Insurance  (206)  343-6526. 

December  6 — 17th  Annual  Pediatrics  Conference.  Seattle.  Fri.  Contact: 
Virginia  Mason  (206)  223-6898. 

December  12 — And  the  Beat  Goes  On:  Diagnosis,  Management  and  Mal- 
practice in  Myocardial  Infarction.  Mt.  Vernon.  Thur.  Contact:  Physi- 
cians' Insurance  (206)  343-6526. 

December  12-14 — Annual  Meeting:  Washington  State  Chapter  American 
College  of  Physicians.  Seattle.  Thur.-Sat.  Contact:  UAV  CME  (206)  543- 
1050. 

December  12-14 — The  12th  Annual  Infectious  Disease  Conference.  Seat- 
tle. Thur.-Sat.  Contact:  PNCEI  (360)  653-4543. 

December  13 — Alternative  Medicine  1996  Bellevue.  Fri.  Contact:  Group 
Health  Cooperative  of  Puget  Sound  (206)  326-3441. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education,  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth, 
No.  203,  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME.  SC- 50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle,  WA 
98111  (206)  340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  May  9-16.  1997 — 56th  Annual  American  Occupational 
Health  Conference  Orange  County  Convention  Center.  Orlando.  Fla. 
Fri.-Fri.  Contact:  ACOEM,  55  W.  Seegers  Rd..  Arlington  Heights.  Ill 
60005.  (847)  228-6850.  FAX  (847)  228-1856. 

THE  CENTER  FOR  BIO  MEDICAL  COMMUNICATION.  INC.  March  7-9, 
1997 — Management  of  the  HIV-Infected  Patient — A Practical  Ap- 
proach for  the  Primary  Care  Practitioner  Crowne  Plaza  Manhattan. 
New  York  City,  NY.  Fri. -Sun.  Contact:  Center  for  Bio-Medical  Communi- 
cation, Inc.  (201)  385-8080,  FAX  (201)  385-5650. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  November  2 1 -22— 
Nebraska  Symposium  on  Cancer  and  Smoking  Related  Diseases  Om- 
aha. Thu. -Fri.  Contact:  Sally  C.  O'Neill,  PhD,  Associate  Dean.  Creighton 
University  CME  Division.  601  North  30th  St.,  Suite  2130.  Omaha.  NE 
68 1 3 1 . (800)  548-CMED  or  (402)  280- 1 830. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  9-1 1.  1997— 
14th  Annual  Scientific  Session  of  the  American  Association  of  Clinical 
Anatomists.  Honolulu.  Wed-Fri.  Contact:  Sally  C.  O'Neill.  PhD.  Associ- 
ate Dean,  Creighton  University  CME  Division.  601  North  30th  St..  Suite 
2 1 30.  Omaha.  NE  68 1 3 1 . ( 800)  548-CMED  or  (402)  280- 1830. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  12.  1997 — 
Clinical  Anatomy  of  the  Basic  Physical  Examination.  Honolulu.  Sat. 
Contact:  Sally  C.  O'Neill.  PhD.  Associate  Dean,  Creighton  University 
CME  Division,  601  North  30th  St..  Suite  2 1 30.  Omaha.  NE  68131 . (800) 
548-CMED  or  (402)  280-1830. 

MEDICAL  EDUCATION  RESOURCES.  Coronary  Heart  Disease  Update, 
1997  Seminar  Schedule  March  7-9.  MGM  Grand,  Las  Vegas.  Nev.:  April 
11-13.  Hyatt  Regency,  Scottsdale,  Ariz.:  May  30-June  1,  Le  Mendien.  San 
Diego.  Calif.;  August  22-24.  Hyatt  Regency.  Monterey.  Calif.  Contact: 
Linda  Main,  Medical  Education  Resources,  1500  West  Canal  Court.  Suite 
500.  Littleton.  CO  80120-4569.  (800)  421-3756.  FAX  (303)  798-5731. 

MEDICAL  EDUCATION  RESOLIRCES  Arrythmias:  Intepretation.  Diag- 
nosis & Management,  1997  Seminar  Schedule  April  18-20.  MGM 
Grand,  Las  Vegas,  Nev.;  July  11-13.  Hyatt  Regency.  Lake  Tahoe,  Nev. 
Contact:  Linda  Main.  Medical  Education  Resources.  1500  West  Canal 
Court,  Suite  500.  Littleton.  CO  80120-4569.  (800)  421-3756.  FAX  (303) 
798-5731. 

MEDICAL  EDUCATION  RESOURCES  Managing  Respiratory  Diseases, 
1997  Seminar  Schedule.  February  14-16.  Hilton  Hotel.  Breckenridge, 
Colo.;  May  2—4,  MGM  Grand.  Las  Vegas.  Nev.:  June  20-22.  Racquet  Club. 
Jackson  Hole.  Wyo.;  August  8-10.  Tenaya  Lodge.  Yosemite.  Calif.  Con- 
tact: Linda  Main.  Medical  Education  Resources,  1500  West  Canal  Court. 
Suite  500.  Littleton.  CO  80120-4569.  (800)  421-3756.  FAX  (303)  798- 
5731. 

MEDICAL  EDIICATION  RESOURCES.  Neurology  for  the  Non-Neurolo- 
gist, 1997  Seminar  Schedule.  March  14-16.  Doubletree  Hotel.  Palm 
Springs.  Calif,:  June  13-15.  Crowne  Plaza,  San  Francisco,  Calif.;  August 
8-10.  Snowmass  Lodge.  Aspen,  Colo.  Contact:  Linda  Main.  Medical  Edu- 
cation Resources,  1500  West  Canal  Court.  Suite  500.  Littleton,  CO  80120- 
4569.  (800)421-3756.  FAX  (303)  798-5731. 

MEDICAL  EDUCATION  RESOURCES  Dermatology  for  the  Non-Derma- 
tologist, 1997  Seminar  Schedule  February  28-March  3.  Camelback  Re- 
sort. Scottsdale.  Ariz.;  April  25-27,  Crowne  Plaza.  San  Francisco.  Calif. 
Contact:  Linda  Main.  Medical  Education  Resources.  1500  West  Canal 
Court.  Suite  500.  Littleton.  CO  80120-4569.  (800)  421-3756.  FAX  (303) 
798-5731. 

MEDICAL  EDUCATION  RESOURCES  Clinical  Endocrinology  for  Pri- 
mary Care  Physicians,  1997  Seminar  Schedule  February  7-9,  MGM 
Grand,  Las  Vegas.  Nev.;  June  27-29.  Disneyland  Pacific  Hotel.  Anaheim. 
Calif.  Contact:  Linda  Main.  Medical  Education  Resources.  1500  West 
Canal  Court.  Suite  500.  Littleton,  CO  80120-4569.  (800)  421-3756.  FAX 
(303)798-5731. 

NATIONAL  MANAGED  HEALTH  CARE  CONGRESS.  6th  Annual  West 
Managed  Health  Care  Congress  January  28-31.  Palm  Springs.  Calif 
Contact:  NMHCC.  (617)  505-8000.  FAX  (617)  270-600 
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PHYSICIANS  FOR  A VIOLENCE-FREE  SOCIETY.  4th  Annual  Confer- 
ence: “Alcohol:  Fuel  for  Family  Violence?”.  February  7-8.  Hyatt  at  Fish- 
erman’s Wharf.  San  Francisco.  Calif.  Contact:  JoAn  Dwyer.  PO  Box 
35528,  Dallas.  TX  75235-0528.  (214)  590-8807,  FAX  (214)  590-4079. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  November  1-2— 
Fingers  to  Toes:  Comprehensive  Orthopaedic  Review  Course  for  Pri- 
mary Care  Physicians.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office  of  Contin- 
uing Medical  Education.  Washington  University  School  of  Medicine. 
Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis.  Mo  63110-1093. 
(800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE  December  7— 
Contemporary  Management  of  Congestive  Hear  Failure.  St.  Louis.  Mo 
Sat.  Contact:  Office  of  Continuing  Medical  Education.  Washington  Univer- 
sity School  of  Medicine.  Campus  Box  8063.  660  South  Euclid  Ave..  St. 
Louis.  Mo  63110-1093.  (800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE  December  7— 
Bipolar  Mood  Disorder  in  Clinical  Practice.  The  Ritz-Carlton  Hotel.  St 
Louis,  Mo.  Sat.  Contact:  Office  of  Continuing  Medical  Education,  Wash- 
ington University  School  of  Medicine,  Campus  Box  8063.  660  South  Eu- 
clid Ave..  St.  Louis.  Mo  63110-1093.  (800)  325-9862.  FAX  (314)  362- 
1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  March  21-22. 
1997 — Integrated  Care  of  the  Thoracic  Surgery  Patient — A Seminar 

for  Allied  Health  Professionals.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office 
of  Continuing  Medical  Education.  Washington  University  School  of  Medi- 
cine, Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis.  Mo  63110- 
1093.  (800)  325-9862,  FAX  (314)  362-1087. 


WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  4-5— Clin- 
ical Pulmonary  Update.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office  of  Con- 
tinuing Medical  Education.  Washington  University  School  of  Medicine, 
Campus  Box  8063.  660  South  Euclid  Ave.,  St.  Louis,  Mo  63110-1093. 
(800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  10—12 — 
Refresher  Course  & Update  in  General  Surgery.  The  Ritz-Carlton  Ho- 
tel, St.  Louis,  Mo.  Thu.-Sat.  Contact:  Office  of  Continuing  Medical  Edu- 
cation, Washington  University  School  of  Medicine,  Campus  Box  8063,  660 
South  Euclid  Ave.,  St.  Louis,  Mo  63110-1093.  (800)  325-9862,  FAX  (314) 
362-1087. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Taylor  Bowen,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W.  Main  St.!  Ste.  200 
Charlottesville,  VA  22903-2858 

(804)979-4913  • Fax  (804)  979-4025 
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Surveillance  of  Traumatic  Brain  Injuries  in  Utah 

DAVID  J.  THURMAN,  MD,  MPH,  Atlanta , Georgia ; LEW  JEPPSON,  MS,  CINDY  L.  BURNETT, 
and  DENISE  E.  BEAUDOIN,  MD,  MSPH,  Salt  Lake  City,  Utah ; and  MARGUERITE  M.  RHEINBERGER,  JD,  MPH, 
and  JOSEPH  E.  SNIEZEK,  MD,  MPH,  Atlanta,  Georgia 

From  1990  through  1992  we  conducted  surveillance  of  cases  requiring  hospital  admission  and  of  fatal 
cases  of  traumatic  brain  injury  among  residents  of  Utah  and  found  an  annual  incidence  rate  of  108.8 
per  100,000  population.  The  greatest  number  of  injuries  occurred  among  men  and  persons  aged  15 
to  24  years.  Motor  vehicles  were  the  leading  cause  of  injury,  followed  by  falls  and  assaults.  The  inci- 
dence rate  we  found  is  substantially  lower  than  previously  published  rates  of  traumatic  brain  injury. 
This  may  be  the  result  of  a decrease  in  the  incidence  of  these  injuries  in  the  decade  since  earlier  stud- 
ies were  done,  as  well  as  changing  hospital  admission  criteria  that  serve  to  exclude  less  severe  cases 
of  injury.  Despite  the  apparent  decline  in  rates,  our  findings  indicate  the  continued  importance  of 
traumatic  brain  injury  as  a public  health  problem  and  the  need  to  develop  more  effective  prevention 
strategies  that  will  address  the  major  causes  of  these  injuries. 

(Thurman  DJ,  Jeppson  L,  Burnett  CL,  Beaudoin  DE,  Rheinberger  MM,  Sniezek  JE:  Surveillance  of  traumatic  brain  injuries 
in  Utah.  West  J Med  1 996;  1 65:1 92-1 96) 


The  annual  incidence  rate  of  traumatic  brain  injuries 
in  the  United  States  has  been  estimated  at  about 
200  per  100,000  population.1,2  This  estimate  is  founded 
on  a small  number  of  population-based  epidemiologic 
studies  of  traumatic  brain  injury,  most  of  which  used 
data  collected  in  limited  geographic  areas  more  than  a 
decade  ago.'-12  To  provide  more  reliable  estimates  of  the 
incidence  of  traumatic  brain  injury  in  the  United  States 
today,  we  need  more  current  information  from  more 
locales  on  the  incidence  of  these  injuries. 

Recognizing  this  need,  the  National  Center  for  Injury 
Prevention  and  Control  of  the  Centers  for  Disease 
Control  and  Prevention  (CDC)  has  developed  standards 
for  central  nervous  system  injury  surveillance  and  has 
promoted  the  development  of  traumatic  brain  injury  sur- 
veillance programs  in  a number  of  state  and  local  health 
departments.  We  report  the  current  incidence  of  trau- 
matic brain  injury  in  one  of  these  states  and  describe  the 
underlying  causes  and  the  outcomes  of  these  injuries. 

Materials  and  Methods 

We  collected  information  on  traumatic  brain  injuries 
that  led  to  hospital  admission  or  death  among  all  Utah 
residents  from  January  1.  1990,  through  December  31, 
1 992.  Consistent  with  the  standards  of  the  CDC  for  cen- 
tral nervous  system  injury  surveillance,13  we  defined  a 
hospitalized  case  of  traumatic  brain  injury  (craniocere- 
bral trauma)  as  an  occurrence  of  injury  to  the  head 
resulting  in  admission  to  a hospital  and  associated  with 


any  of  the  following  conditions  attributed  to  the  head 
injury:  observed  or  self-reported  alteration  of  conscious- 
ness. observed  or  self-reported  retrograde  or  post-trau- 
matic amnesia,  skull  fracture,  objective  neurologic 
abnormalities  determined  from  a neurophysical  exami- 
nation, or  diagnosed  intracranial  lesion(s)  determined  by 
a radiologic  examination  or  other  neurodiagnostic  pro- 
cedures. Fatal  traumatic  brain  injuries  were  defined  as 
deaths  as  a result  of  trauma,  with  head  or  brain  injury 
listed  on  the  death  certificate,  autopsy  report,  or  medical 
examiner  report  in  the  sequence  of  conditions  that 
resulted  in  death. 

Cases  were  ascertained  through  a statewide  surveil- 
lance system  conducted  by  the  Utah  Department  of 
Health’s  Bureau  of  Epidemiology.  Since  1990.  Utah  reg- 
ulations have  required  that  all  cases  of  traumatic  brain 
injury  be  reported  to  the  Utah  Department  of  Health.  This 
injury  surveillance  system  identified  cases  from  two 
sources:  hospital  discharge  data  from  all  acute  care  hos- 
pitals in  the  state  and  state  vital  records  (death  certifi- 
cates). Hospital  discharge  data  consist  of  compiled  uni- 
form billing  and  service  provision  records  for  all  hospital 
inpatients;  these  records  include  summary  diagnostic 
data  coded  according  to  the  International  Classification 
of  Diseases,  9th  revision.  Clinical  Modification  (ICD-9- 
CM).14  Hospitals  identified  traumatic  brain  injury  cases 
from  hospital  discharge  data  using  1CD-9-CM  codes 
800.0  to  801 .9,  803.0  to  804.9.  and  850.0  to  854. 1 . Cases 
were  included  if  these  codes  appeared  among  any  of  the 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 
GCS  = Glasgow  Coma  Score 

ICD-9-CM  = International  Classification  of  Diseases, 
9th  revision,  Clinical  Modification 


primary  or  secondary  diagnostic  fields.  The  department 
obtained  hospital  discharge  data  separately  from  each 
hospital  or  hospital  system,  not  from  a uniform  statewide 
hospital  discharge  data  set.  All  of  the  state’s  40  acute  care 
nonfederal  hospitals  and  also  its  Department  of  Veterans 
Affairs  medical  center  reported  cases.  In  addition,  depart- 
ment personnel  reviewed  individual  death  certificates  of 
all  cases  of  traumatic  death  in  the  state  to  determine 
which  of  these  had  acute  traumatic  brain  injury  listed  as 
a contributing  cause. 

Hospital  reports  and  vital  records  all  contained  per- 
sonal identifiers  that  allowed  us  to  match  duplicate 
records  and  to  construct  a merged  data  set  of  all  cases. 
Because  hospital  discharge  data  and  vital  records  con- 
tained limited  information  on  injury  causes  and  out- 
come, we  selected  a 10%  random  sample  of  cases  from 
which  to  obtain  more  information.  Department  person- 
nel collected  additional  data  for  this  sample  by  review- 
ing and  abstracting  all  available  corresponding  medical 
records,  state  medical  examiner  reports,  and  police  acci- 
dent reports.  When  reviewers  found  that  a report  sub- 
mitted by  a hospital  did  not  meet  the  case  definition,  the 
report  was  excluded  from  the  sample  and  another  ran- 
domly selected  hospital  report  was  substituted.  For  veri- 
fied cases,  additional  information  was  obtained  on 
patient  demographics,  cause  and  circumstances  of 
injury,  nature  of  injury,  and  injury  severity.  The  records 
reviewers  were  trained  and  closely  supervised  by  a 
physician  (D.J.T.  or  D.E.B.)  who  reviewed  all  the 
abstracted  data. 

Cases  were  classified  as  mild,  moderate,  or  severe 
using  a composite  of  three  indices  of  initial  severity.  We 
stratified  cases  based  on  a classification  described  by 
others'5-16  using  the  initial  Glasgow  Coma  Score 
(GCS),17-1"  demonstrated  intracranial  traumatic  lesions, 
and  focal  abnormalities  found  on  neurologic  examina- 
tion. If  no  GCS  was  recorded,  the  records  reviewers’ 
classifications  of  the  initial  level  of  consciousness — 
awake,  obtunded,  or  comatose — were  used.  Skull  frac- 
tures were  not  considered  intracranial  traumatic  lesions 
unless  they  were  depressed.  Mild  traumatic  brain 
injuries  were  those  with  a GCS  of  13  to  1 5 — or  awake  or 
easily  awakened — without  identified  intracranial  trau- 
matic lesions  or  focal  neurologic  deficits.  Moderate  trau- 
matic brain  injuries  were  those  with  a GCS  of  9 to  1 2 — 
or  obtunded — or  those  with  identified  intracranial 
lesions  or  focal  neurologic  deficits  and  a GCS  of  9 or 
more.  Severe  traumatic  brain  injuries  were  those  with  a 
GCS  of  8 or  less — comatose. 

Records  reviewers  scored  injury  outcome  using  the 
Glasgow  Outcome  Scale. |,)  Outcome  assessment  for  sur- 
vivors was  based  only  on  information  documented  in  the 


medical  records  of  patients  admitted  to  an  acute  care 
hospital. 

The  sample  of  reviewed  cases  was  also  used  to  eval- 
uate the  accuracy  of  diagnostic  coding  of  hospital 
discharge  data  for  traumatic  brain  injury.  Predictive 
value-positive  was  defined  as  the  proportion  of  persons 
identified  by  hospital  discharge  data  as  having  acute 
traumatic  brain  injury  who  actually  did  meet  the  case 
definition  of  acute  traumatic  brain  injury  as  determined 
by  records  reviewers.  Predictive  value-positive  was  cal- 
culated by  a standard  formula  for  surveillance  systems.20 
We  were  not  able  to  evaluate  the  completeness  of  trau- 
matic brain  injury  reporting  from  hospital  discharge  data 
(sensitivity)  because  we  lacked  an  alternative  source 
with  complete  case  ascertainment  to  use  for  comparison. 

Confidence  intervals  for  rates  and  proportions 
inferred  from  the  sample  were  calculated  according  to 
the  method  described  by  Fleiss.21lpl'" 

Results 

During  the  three  years  of  this  study,  5,782  cases  of 
traumatic  brain  injury  were  reported,  yielding  a crude 
incidence  rate  of  108.8  per  100,000  population  per  year 
(106.3  per  100.000,  age-adjusted  to  the  1990  US  popu- 
lation). A preponderance  of  injuries  occurred  among 
men  (67.7%)  and  among  persons  aged  15  to  24  years 
(24.8%).  The  median  age  at  the  time  of  injury  was  21 
years.  Table  I shows  the  number  and  rates  of  these 
injuries  distributed  by  age  and  sex. 

Among  all  reported  cases  there  were  1,067  deaths, 
yielding  an  annual  crude  death  rate  of  20.1  per  100,000 
and  a case-fatality  rate  of  18.5%.  Among  these  deaths, 
77.3%  occurred  without  admission  to  a hospital. 

A random  sample  of  578  cases  was  drawn  from  all 
reported  cases  of  traumatic  brain  injury.  The  age  and  sex 
distribution  of  this  sample  conformed  closely  to  that  of 
the  overall  group:  the  median  age  in  the  sample  was  2 1 
years,  and  most  cases  were  male  (69%).  The  following 
findings  pertain  to  this  sample  group. 

Initial  severity  is  summarized  in  Table  2.  In  all,  16% 
of  cases  were  considered  severe  at  the  time  of  hospital 
admission,  and  13%  died  without  hospital  admission. 
Skull  fractures  were  documented  in  247  cases  (43%). 
Skull  fracture  was  the  only  inclusion  criterion  in  67 
(12%)  of  the  cases  and  was  found  in  the  presence  of  other 
inclusion  criteria  in  180  (31%)  cases  in  this  sample. 

The  early  outcome  is  summarized  in  Table  3.  For 
nonfatal  cases,  outcome  was  assessed  at  the  time  of  dis- 
charge from  acute  care.  Of  all  cases,  30%  had  either  a 
fatal  outcome  or  severe-to-moderate  neurologic  impair- 
ment noted  at  the  time  of  the  outcome  assessment. 

Transportation-related  mishaps  were  the  leading 
cause  of  traumatic  brain  injury  (54.2%),  followed  by 
falls  (20.6%)  and  nonfirearm-related  assaults  and 
firearm-related  injuries  (both  7.4%).  Table  4 shows  the 
distribution  of  injuries  by  cause. 

The  relative  importance  of  different  causes  varied  by 
age,  as  shown  in  Table  5.  The  rates  of  fall-related  injury 
were  highest  in  those  younger  than  5 years  and  in  those 
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TABLE  1 

—Traumatic  Brain  Injuries  by  Age  and  Sex  in  Utah,  1 990  Through  1 992* 

Age,  yr 

Male 

Female 

Both  Sexes 

No. 

Rate 

No. 

Rate 

No. 

Rate 

0 to  4 

396 

148.3 

295 

115.7 

691 

132.4 

5 to  1 4 .... 

745 

130.7 

364 

67.4 

1,109 

99.9 

15  to  24  ... 

1,001 

218.1 

423 

91.8 

1,424 

154.8 

25  to  34  ... 

601 

143.4 

192 

46.2 

793 

95.0 

35  to  44  ... 

420 

118.0 

151 

42.8 

571 

80.5 

45  to  54  ... 

220 

103.8 

79 

36.2 

299 

69.5 

55  to  64  . . . 

185 

118.6 

89 

53.9 

274 

85.4 

65  to  74  . . . 

145 

116.0 

74 

50.3 

219 

80.5 

>75 

179 

238.7 

186 

157.6 

365 

189.1 

Unknown  . . 

22 

15 

37 

All  ages .... 

3,914 

148.3 

1,868 

69.9 

5,782 

108.8 

‘Annual  rate  per  100,000  population. 

65  years  of  age  and  older;  falls  were  the  most  common 
cause  of  traumatic  brain  injury  in  these  age  categories. 
Transportation-related  incidents  resulted  in  the  highest 
rates  of  injury  in  all  other  age  categories. 

Transportation-related  injuries  are  further  character- 
ized in  Table  6.  Motor  vehicles  were  involved  in  269  of 
the  transportation-related  injuries,  accounting  for  47% 
of  all  578  traumatic  brain  injuries  in  the  sample.  Among 
transportation-related  injuries,  49%  involved  occupants 
of  automobiles,  trucks,  vans,  and  utility  vehicles. 
Another  15%  of  transportation-related  injuries  involved 


TABLE  2—  Initial  Severity  of  Traumatic  Brain  Injury  in  Utah, 
1990  Through  1992 

Category 

No. 

Cases 

(%) 

(90%  Confidence  Interval) 

Mild 

....  189 

(32.7) 

(29.5,  36.1) 

Moderate 

....  203 

(35.1) 

(31.8,  38.5) 

Severe  

....  90 

(15.6) 

(13.2,  18.3) 

Died  without  hospital 
admission 

....  76 

(13.1) 

(10.9,  15.7) 

Inadequate  description 

....  20 

(3.5) 

All  cases 

....  578 

(100.0) 

TABLE  3 .—Outcome  Severity  of  Traumatic  Brain  Injury  in  Utah, 
1 990  Through  1 992 


Cases 

Category  No.  (%)  (90%  Confidence  Interval) 


Death 

Without  hospital 


admission  

76 

(13.1) 

(10.9,  15.7) 

During  hospital  admission 

43 

(7.4) 

(57,  9.5) 

Total  

119 

(20.6) 

(17.9,  23.6) 

Persistent  coma 

4 

(07) 

(0.3,17) 

Severe  disability 

21 

(3.6) 

(2.5,  5.2) 

Moderate  disability  

29 

(5.0) 

(3.6,  6.8) 

Good  recovery* 

391 

(67.6) 

(64.2,  70.8) 

Unknown  

14 

(2.4) 

All  cases  

578 

(100.0) 

‘Includes  cases  of  patients  with  persisting  mild  neurologic  deficits. 

motorcycle  riders,  15%  involved  bicyclists,  and  12% 
involved  pedestrians. 

In  this  sample,  43  of  578  cases  (7%)  involved 
firearms,  of  which  35  (81%)  represented  suicides  or  sui- 
cide attempts;  the  remaining  8 cases  involved  interper- 
sonal violence.  Handguns  were  involved  in  most 
firearm-related  injuries  (25  of  43,  or  58%).  Most  (38  of 
43,  or  88%)  occurred  in  males,  and  a disproportionate 
number  (16,  or  37%)  occurred  among  15-  to  24-year- 
olds.  The  ages  of  persons  with  firearm-related  brain 
injuries  ranged  from  5 to  86  years;  15-  to  24-year-olds 
were  the  most  common  age  group  involved.  Nearly  all 
(40,  or  93%)  firearm-related  brain  injuries  were  fatal; 
the  three  survivors  had  outcomes  of  either  severe  dis- 
ability or  persistent  coma. 

In  this  study,  using  a sample  of  cases,  we  also  evalu- 
ated the  quality  of  diagnostic  data  contained  in  hospital 
discharge  data.  During  this  three-year  period,  555 
records  of  presumed  cases  reported  by  hospitals  were 
reviewed.  Of  these,  only  494  cases  met  the  case  defini- 
tion and  were  included  in  the  sample  of  578  described 
above.  Thus,  the  predictive  value-positive  of  case  reports 
from  hospital  discharge  data  in  this  study  was  89%. 

Discussion 

We  found  an  annual  incidence  rate  of  traumatic  brain 
injuries  in  Utah  that  is  much  lower  than  incidence  rates 
described  in  previous  studies.3-12  There  are  several  possi- 


TABLE  4 .—Distribution  of  Traumatic  Brain  Injuries  by  Cause 
in  Utah,  1 990  Through  1 992 


Cases 

Category  No.  (%)  (90%  Confidence  Interval) 


Vehicles  and  transport 313  (54.2)  (50.7,  57.7) 

Falls  119  (20.6)  (17.9,23.6) 

Assault,  nonfirearm  43  (7.4)  (5.7,  9.5) 

Firearms  43  (7.4)  (57,9.5) 

Sports  and  recreation 35  (6.1)  (4.6,  8.0) 

Other  20  (3.5)  (2.4, 5.1) 

Unknown  5 (0.9) 

All  causes  578  (100.0) 
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TABLE  5. 

—Traumatic  Brain  Injury  by  Age  and  Cause  in  Utah,  1 990  Through  1 992* 

Age,  yr 

Transport 

Nonfirearm  Assault 

Firearms 

Falls 

Sports  or  Recreation 

Rate 

90%  Cl 

Rate 

90%  Cl 

Rate 

90%  Cl 

Rate 

90%  Cl 

Rate 

90%  Cl 

0 to  4 .... 

. . 30.7 

19.7,  46.9 

23.0 

13.7,  37.7 

0.0 

70.9 

53.7,  92.9 

1.9 

0.1,  10.1 

5 to  1 4 ...  . 

..  55.9 

45.5,  68.4 

1.8 

0.4,  6.1 

0.9 

0.1,  4.7 

16.2 

10.7,  24.2 

7.2 

3.7,  13.3 

15  to  24... 

. . 117.4 

101.1,  135.7 

10.9 

6.1, 18.7 

18.5 

12.0,27.9 

5.4 

2.3, 11.8 

16.3 

10.3,  25.3 

25  to  34  . . . 

..  61.1 

48.4,  76.6 

7.2 

3.3, 14.6 

8.4 

4.1, 16.1 

10.8 

5.8,  19.2 

8.4 

4.1,  16.1 

35  to  44  . . . 

. . 46.6 

34.6,  62.1 

14.1 

7.9,  24.3 

9.9 

4.9,  19.0 

12.7 

6.9,  22.6 

4.2 

1.3,  11.5 

45  to  54  . . . 

..  25.6 

14.8,  42.9 

4.7 

1.0, 15.7 

2.3 

0.2,  12.2 

16.3 

8.0,  31.3 

0.0 

55  to  64  . . . 

..  46.7 

29.5,  72.5 

0.0 

-- 

12.5 

4.7,  29.7 

34.3 

19.9,  57.5 

3.1 

0.2,  16.4 

>65  

..  36.6 

23.8,  55.2 

2.2 

0.1,11.3 

12.9 

6.0,  26.2 

49.5 

34.4,  70.2 

0.0 

-- 

Cl  = confidence  interval 

•Annual  rate  per  100,000  population. 

TABLE  6 —Types  of  Transportation-Related  Traumatic 
Brain  Injuries  in  Utah,  1 990  Through  1 992 


Cases 

Category  No.  (%)  (90%  Confidence  interval) 


Automobile 

. . 99 

(31.6) 

(27.3,  36.2) 

Small  truck  or  utility  vehicle  . 

. . 47 

(15.0) 

(11.8,  18.8) 

Motorcycle  

. . 46 

(14.7) 

(11.6,  18.5) 

Pedestrian 

. . 37 

(11.8) 

(9.0,  15.3) 

Bicycle-motor  vehicle 
collision 

. . 20 

(6.4) 

(4.3,  9.3) 

Bicycle  

. . 27 

(8.6) 

(6.2,  11.8) 

All-terrain  vehicle 

..  10 

(3-2) 

(1.8,  5.5) 

Equestrian 

. . 15 

(4-8) 

(3.0,  7.4) 

Other*  

..  12 

(3.8) 

(2.3,  6.2) 

All  transportation-related 
causes  

. . 313 

(99.9) 

•Includes  injuries  due  to  falls  from  moving  vehicle  (5),  large  truck  collision  (3),  other  motor 
vehicle  collision  (2),  and  non-motor-vehicle  incident  (2). 


ble  explanations.  Between  1979  and  1992,  the  national 
mortality  of  traumatic  brain  injury  has  declined  22%. 22  A 
similar  decline  in  the  morbidity  of  traumatic  brain  injury 
appears  likely  during  this  period.  The  decline  of  nearly 
50%  in  combined  mortality  and  morbidity  found  in  our 
study  appears  disproportionately  large,  however,  and 
requires  further  explanation.  It  is  possible  that  traumatic 
brain  injury  rates  in  Utah  are  lower  than  in  other  areas  of 
the  United  States,  although  the  rate  of  all  types  of  fatal 
injuries  in  Utah  is  only  4%  lower  than  the  corresponding 
US  rate. 22  A major  part  of  the  reduction  in  the  number  of 
reported  cases  of  brain  injury  may  be  due  to  changes  in 
hospital  admission  criteria  that  result  in  fewer  admis- 
sions of  persons  with  mild  injuries.  This  assumption  is 
supported  by  comparing  case-fatality  ratios  and  propor- 
tions of  moderate  and  severe  brain  injury  found  in  our 
study  with  those  of  previously  published  studies,  which 
shows  that  the  indices  of  severity  in  our  sample  are  con- 
siderably higher  than  in  most  of  the  previous  studies.2 

These  numbers  show  that  traumatic  brain  injury 
remains  a major  public  health  problem  and  requires  new 
and  more  effective  prevention  strategies.  These  findings 
indicate  the  continued  need  to  focus  prevention  pro- 


grams on  specific  causes  and  risk  groups:  motor  vehi- 
cles, which  commonly  cause  injuries  in  all  ages  but 
occur  with  the  greatest  frequency  among  men  in  late 
adolescence  and  young  adulthood;  falls,  which  are  most 
frequent  among  the  youngest  and  oldest  age  groups;  and 
assaults  and  other  intentional  injuries,  including  those 
involving  firearms,  which  are  most  common  among  ado- 
lescent and  young  adult  men. 

Finally,  this  study  shows  that  the  diagnostic  data  on 
traumatic  brain  injury  obtained  from  hospital  discharge 
data  sets  are  reasonably  accurate,  as  shown  by  the  pre- 
dictive value-positive  of  89%.  Although  we  cannot 
quantify  the  sensitivity  of  this  surveillance  system,  the 
methods  used  and  consistency  of  data  among  reporting 
sources  suggest  a high  sensitivity.  We  conclude  that  the 
quality  of  diagnostic  hospital  discharge  data  is  adequate 
for  the  purposes  of  surveillance. 

Conclusion 

This  study  illustrates  the  usefulness  of  a state-based 
surveillance  system  of  traumatic  brain  injury  using 
recently  developed  CDC  standards.  Comparable  injury 
surveillance  in  many  US  locales  is  needed  to  describe 
the  national  incidence,  risk  factors,  causes,  and  severity. 
This  surveillance  will  promote  the  development  of  more 
effective  prevention  programs,  and  by  monitoring  inci- 
dence trends  over  time,  we  will  be  able  to  assess  the 
effectiveness  of  these  programs. 
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Sputum  Cram's  Stain  in  Community-Acquired 
Pneumococcal  Pneumonia 
A Meta-analysis 

LTC  WILLIAM  W.  REED,  MPH,  MC,  USA;  GREGORY  S.  BYRD,  MD;  and 
COL  ROBERT  H.  GATES  Jr,  MC,  USA,  Aurora,  Colorado;  ROBIN  S.  HOWARD,  MA,  Washington,  DC;  and 

MICHAEL  J.  WEAVER,  MD,  Aurora , Colorado 

The  usefulness  of  the  sputum  Gram's  stain  is  controversial.  This  meta-analysis  was  designed  to  evaluate 
the  sensitivity  and  specificity  of  the  sputum  Gram's  stain  in  community-acquired  pneumococcal  pneu- 
monia. Using  a predetermined  protocol,  articles  were  discovered  through  a MEDLINE  search  (1966  to 
1993)  and  the  examination  of  bibliographies  and  were  graded  for  quality  by  three  blinded  reviewers. 
Information  on  the  reference  standard,  blinding,  stain  interpreter,  control  for  antibiotic  use,  and  defin- 
ition of  a positive  test  was  collected.  We  found  12  articles  containing  17  test  characteristics  to  evaluate. 
The  number  of  patients  in  each  study  ranged  from  16  to  404.  Sputum  culture  was  the  most  common 
reference  standard  (10  of  17  estimations).  Sensitivity  ranged  from  15%  to  100%  and  specificity  from 
11%  to  100%.  Test  characteristics  varied  markedly  among  studies  and  appeared  related  partly  to  the 
test  interpreter.  The  sputum  Gram's  stain  may  yield  misleading  results  in  community-acquired  pneu- 
monia, as  its  sensitivity  and  specificity  vary  substantially  in  different  settings.  A practitioner  electing  to 
use  the  study  should  be  well  trained  and  use  a specific  definition  for  a positive  test. 

(Reed  WW,  Byrd  GS,  Gates  RH  Jr,  Howard  RS,  Weaver  MJ:  Sputum  Gram's  stain  in  community-acquired  pneumococcal 
pneumonia — A meta-analysis.  West  J Med  1996;  165:197-204) 


Pneumonia  is  the  sixth  leading  cause  of  death  in  the 
United  States,  accounting  for  more  than  500,000 
hospital  admissions  per  year.1  The  case-fatality  rate  for 
pneumococcal  pneumonia  among  patients  admitted  to  a 
hospital  was  9%  in  a recent  prospective  study2  and 
ranges  from  4%  to  27%  in  published  articles.2-9 

The  sputum  Gram's  stain  is  an  inexpensive,  rapidly 
performed  test  that  is  widely  advocated  as  useful  in  iden- 
tifying the  etiologic  agent  in  community-acquired  pneu- 
monia,10-12 although  the  test  has  been  criticized  as  unreli- 
able.13 We  conducted  a meta-analysis  of  published 
English-language  articles  to  evaluate  the  sensitivity  and 
specificity  of  the  sputum  Gram’s  stain  in  community- 
acquired  pneumococcal  pneumonia.  We  also  wanted  to 
determine  whether  a variation  in  test  characteristics  was 
related  to  factors  such  as  the  stain  interpreter,  the  defin- 
ition of  a positive  Gram’s  stain,  or  control  for  antibiotic 
use  before  testing. 

Methods 

Evaluation  of  Studies 

Following  a written  protocol,  we  used  the  MEDLINE 


computer  service  to  generate  a list  of  relevant  articles, 
using  the  key  words  “sputum,”  “Gram’s  stain,”  and 
“pneumonia.”  The  bibliographies  of  these  articles  were 
searched  to  discover  other  pertinent  articles.  Of  a total  of 
180  articles  that  were  found,  27  compared  the  sputum 
Gram’s  stain  with  an  independent  reference  standard  and 
were  assessed  by  reviewers  (G.S.B.,  M.J.W.,  and 
R.H.G.)  blinded  to  author  and  journal.4’9,14-38  Reviewers 
judged  whether  articles  met  criteria  for  inclusion  in  the 
meta-analysis,  specifically  whether  patients  had  com- 
munity-acquired pneumonia,  whether  sputum  Gram’s 
stains  were  compared  with  an  independent  reference 
standard,  and  whether  sufficient  information  was  avail- 
able to  generate  a 2X2  table  of  true-positives,  true-neg- 
atives,  false-positives,  and  false-negatives.  Reviewers 
also  assessed  the  quality  of  each  study  by  determining 
whether  inclusion  and  exclusion  criteria  were  explicit; 
whether  intraobserver  and  interobserver  variability  was 
assessed;  the  training  of  the  test  interpreter;  whether  the 
assessment  of  Gram’s  stain  test  characteristics  was  a 
specific  objective  of  the  study;  and  the  general  clarity  of 
the  study.  In  judging  quality  characteristics,  reviewers 
used  their  own  criteria  for  scoring. 
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Seven  articles  initially  reviewed  met  criteria  for  inclu- 
sion in  the  meta-analysis. 17-21-24-26,29J6  We  wrote  letters  to  the 
authors  of  all  27  articles,  requesting  raw  data  and  clarifi- 
cation of  other  issues  specified  in  our  protocol,  such  as 
whether  Gram’s  stain  interpreters  were  blind  to  the  refer- 
ence standard  results  or  vice  versa  and  whether  sputum 
was  obtained  before  antibiotic  use  when  such  information 
was  not  explicitly  given  in  the  article.  From  this  corre- 
spondence, we  gained  enough  data  to  calculate  sensitivity 
and  specificity  for  five  additional  articles,9'18-27-2*-’1  giving  a 
total  of  12  articles  used  in  our  analysis. 

Statistics 

A summary  receiver-operator  characteristic  (ROC) 
curve  was  estimated  using  the  methods  proposed  by 
Moses  and  colleagues.’9  This  approach  permits  the  com- 


bining of  several  independent  studies  of  the  same  diag- 
nostic test,  where  each  study  reports  an  estimated 
false-positive  rate  (equal  to  1 -specificity)  and  an  estimat- 
ed true-positive  rate  (sensitivity).  The  false-positive  and 
true-positive  rates  are  converted  to  logistic  transforma- 
tions, thereby  defining  a set  of  points.  A regression  line  is 
fitted  to  the  set  of  points  so  defined.  Finally,  the  line  is 
back-transformed  to  the  relevant  region  of  the  ROC  space. 

Several  studies  provided  results  using  different  stan- 
dards21-26 or  interpreters28  for  the  same  sample  of  subjects. 
To  avoid  overrepresenting  one  sample  of  patients  when 
estimating  the  summary  ROC,  we  used  weighted  linear 
regression,  with  each  sample  of  patients  represented 
equally.  The  “relevant  range"  summary  ROC  curve  was 
calculated  by  excluding  those  studies  with  sensitivity  or 
specificity  below  50%.  To  explore  the  influence  of  study 
blinding,  antibiotic  use.  Gram’s  stain  definition,  stain 


TABLE  1 

—Characteristics  of  Studies  of  Sputum  Gram's  Stain  Included  in  Analysis 

Patients, 

Reference * No. 

Purulent 
Sputum,  %f 

Reference 

Standard 

Control  for 
Antibiotics? ‘f 

Blinded?§ 

Definition 

Interpreter1! 

Sensitivity,  % 

Specificity,  % 

British  Thoracic 

Society,  1987"  . . . . 

404 

NA 

Combination 

No 

No 

>50% 

organisms 

Lab  tech 

15 

98 

Dans  et  al,  19841'  . . 

154 

NA 

Sputum 

No 

Yes 

Unknown 

House  officer 
or  student 

52 

88 

147 

NA 

Sputum 

No 

Yes 

Unknown 

House  officer 
or  student 

63 

80 

Kalin  et  al,  1983’*  ... 

71 

76 

Sputum 

Yes 

No 

>1 0/oif 

ID 

84 

85 

Thorsteinsson  et  al, 

1 9752’ 

16 

NA 

Sputum 

Yes 

No 

Unknown 

Unknown 

100 

67 

16 

NA 

Transtracheal 

Yes 

No 

Unknown 

Unknown 

100 

67 

15 

NA 

Bronchial 

Yes 

No 

Unknown 

Unknown 

100 

67 

Boerner  and  Zwadyk, 

1 982‘" 

76 

92 

Sputum 

No 

Yes 

>50% 

organisms 

House  officer 

94 

64 

Gleckman  et  al, 

1988“ 

59 

NA 

Blood 

Yes 

Yes 

>1 0/oif 

Lab  tech 

69 

83 

Rein  et  al,  1978'6... 

28 

NA 

Sputum 

Yes 

Yes 

>50% 
organisms 
or  >1 0/oif 

Fellow 

60 

61 

42 

NA 

Combination 

Yes 

Yes 

>50% 
organisms 
or  >1 0/oif 

Fellow 

62 

85 

Lentino  and  Lucks, 

1987" 

40 

NA 

Sputum 

No 

Yes 

>50% 

organisms 

Fellow 

55 

94 

Merrill  et  al,  19732* . 

53 

NA 

Sputum 

Yes 

Yes 

Unknown 

House  officer 
or  student 

96 

11 

30 

NA 

Sputum 

Yes 

Yes 

Unknown 

Lab  tech 

43 

88 

Xiaopinq  et  al, 

1988  • 

95 

90 

Sputum 

No 

Yes 

>1 0/oif 

Pulmonary 

88 

85 

Urn  et  al,  1989”  . . . 

40 

NA 

Combination 

Yes 

Yes 

>50% 
organisms 
or  >1 0/oif 

Fellow 

67 

100 

Fine  et  al,  1 991  36  . . . 

36 

47 

Combination 

No 

Yes 

>50% 

organisms 

House  officer 

86 

72 

NA  = not  available 

‘Dans  et  al’7  included  data  for  2 distinct  studies  conducted  in  different  years.  Thorsteinsson  et  al/1  Rein  et  al/4  and  Merrill  et  al"  used  the  same  patient  population  for  different  studies. 
fPercentage  of  patients  producing  purulent  sputum. 

$Yes  indicates  no  antibiotic  use  before  a sputum  specimen  was  collected. 

§Yes  indicates  that  stain  interpreter  was  blind  to  reference  standard  results. 

||Definition:  >1 0/oif  indicates  an  average  of  >10  organisms  of  proper  pneumococcal  structure  per  oil-immersion  field;  >50%  organisms  indicates  that  >50%  of  organisms  on  slide  are  of  proper  pneumococcal  structure. 
ILab  tech  refers  to  laboratory  technician,  student  refers  to  medical  student,  Fellow  indicates  infectious  disease  fellow  or  attending  physician,  and  Pulmonary  refers  to  pulmonary  staff. 
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TABLE  2 .—Quality  Characteristics  of  Studies  in  Analysis  as  judged  by  Blinded  Reviewers 


Inclusion/Exclusion  Clarity  of  Intra/Interobserver  Interpreter 
Reference * Criteria*  Definition  f Variability f Training § Objective //  Overall  Clarity 


British  Thoracic  Society,  1987’  . 

. Fair 

Unclear 

No 

Unclear 

Secondary 

Fair 

Dans  et  al,  1 98417  

. Fair 

Unclear 

No 

Fairly  clear 

Secondary 

Fair 

Kalin  etal,  1983’8 

. Good 

Clear 

No 

Unclear 

No 

Fair 

Thorsteinsson  et  al,  1 97521 .... 

. Fair 

Unclear 

No 

Unclear 

Secondary 

Fair 

Boernerand  Zwadyk,  198224  . . 

. Fair 

Fairly  clear 

No 

Clear 

Primary 

Fair 

Gleckman  et  al,  198825 

. Fair 

Clear 

No 

Fair 

Secondary 

Fair 

Rein  etal,  19782° 

. Fair 

Clear 

No 

Clear 

Primary 

Good 

Lentino  and  Lucks,  1 98727  . . . . 

. Fair 

Clear 

No 

Unclear 

Primary 

Fair 

Merrill  etal,  1 97328  

. Fair 

Unclear 

No 

Fair 

Secondary 

Fair 

Xiaoping  et  al,  1 98825  

. Fair 

Clear 

No 

Unclear 

Secondary 

Fair 

Lim  et  al,  1989s1 

. Good 

Fairly  clear 

No 

Unclear 

No 

Fair 

Fine  etal,  1991s6 

. Good 

Clear 

No 

Clear 

Primary 

Good 

•Refers  to  the  clarity  of  the  inclusion  and  exclusion  criteria. 

tRefers  to  the  clarity  of  the  definition  of  a positive  sputum  Cram's  stain  result. 

^Refers  to  the  assessment  of  interobserver  and  intraobserver  variability. 

§Refers  to  the  clarity  of  the  description  of  the  training  of  interpreters  of  sputum  Cram's  stain. 

(Assesses  whether  test  characteristics  of  sputum  Cram's  stain  were  primary  or  secondary  objective  of  the  study  or  not  an  objective. 


interpreter  (ranked  according  to  level  of  training),  and 
study  size,  we  included  these  variables  in  the  summary 
ROC  model.39-40  All  P values  are  two-sided. 

Results 

Characteristics  of  the  accepted  studies  are  given  in 
Table  I.  Only  4 of  12  articles  contained  information  on 
the  ability  of  patients  to  produce  purulent  sputum,  which 
ranged  from  47%  to  92%,  or  70%  overall  (399  of  569 
patients).  All  but  4 studies  (references  9,  17,  21,  and  28) 
explicitly  said  that  only  purulent  sputum  was  used  for 
Gram’s  staining.  Reference  standards  included  sputum 
culture,  culture  of  transtracheal  aspirate,  culture  of 
bronchial  aspirate,  or  a combination  reference  standard  in 
which  the  result  was  deemed  positive  if  one  or  more  of 
several  tests  were  positive.  Blood  culture  was  not  evalu- 
ated as  a reference  standard  because  of  poor  sensitivity, 
except  in  one  study  in  which  all  patients  had  bacteremia. 

Study  quality  as  defined  by  specific  criteria  is 
displayed  in  Table  2.  Determining  the  performance  char- 
acteristics was  a primary  objective  in  only  4 of  the  12 
studies.  The  definition  used  for  a positive  Gram’s  stain 
was  judged  to  be  clear  in  only  6 of  the  studies.  In  none  of 
the  studies  was  there  any  assessment  of  intraobserver  or 
interobserver  variability  regarding  the  interpretation  of 
Gram's  stains. 

Three  basic  definitions  were  used  for  a positive 
Gram’s  stain:  an  average  of  greater  than  10  organisms  of 
proper  pneumococcal  structure  per  oil-immersion  field, 
greater  than  50%  of  organisms  on  the  slide  of  proper 
structure,  or  when  either  of  these  two  criteria  were  met. 
For  12  of  17  estimations,  the  interpreters  of  the  Gram's 
stain  were  judged  blinded  to  the  results  of  the  reference 
standard.  Smears  were  prepared  mostly  by  technicians 
and  house  officers.  Interpretation  was  done  by  attending 
physicians  or  fellows  on  the  infectious  disease  or  pul- 
monary service,  laboratory  technicians,  house  officers, 
or  medical  students. 

Sensitivity  ranged  from  15%  to  100%  and  specificity 


from  11%  to  100%.  In  7 of  the  12  studies,  the  sputum 
Gram's  stain  had  a sensitivity  of  less  than  70%,  meaning 
that  nearly  a third  of  patients  with  evidence  of  pneumo- 
coccal pneumonia  had  a false-negative  Gram’s  stain.  Of 
note,  even  those  studies  where  an  expert — the  infectious 
disease  or  pulmonary  specialist — interpreted  the  stain, 
only  two  of  five  studies  had  a sensitivity  of  70%  or 
greater.  Finally,  none  of  the  three  studies  where  the 
smear  was  reviewed  by  a laboratory  technician  (a  likely 
interpreter  in  many  hospital  settings)  had  a sensitivity 
greater  than  70%.  Indeed,  the  sensitivity  in  these  last 
three  studies  was  poor:  15%,  43%,  and  69%. 

Of  the  four  studies  that  used  combination  reference 
standards,  three  included  blood,  sputum,  and  pleural 
fluid  cultures  as  part  of  the  reference  standard,9-31-30  and 
two  also  included  pneumococcal  antigen  in  serum, 
urine,  or  sputum.9-31  One  used  a combination  of  sputum 
culture,  quellung  reaction,  and  mouse  inoculation  for  its 
reference  standard.26 

Figure  1 depicts  the  test  characteristics  of  all  studies; 
a summary  ROC  curve  is  shown.  In  Figure  2,  studies  are 
identified  by  the  reference  standard.  In  Figure  3,  studies 
are  identified  according  to  the  definition  of  a positive 
Gram's  stain.  Studies  are  classified  according  to  test 
interpreter  in  Figure  4.  Study  size,  study  blinding,  the 
definition  of  a positive  test,  and  control  for  antibiotic  use 
were  not  statistically  related  to  test  characteristics.  This 
result  must  be  interpreted  with  caution  in  light  of  the 
small  number  of  studies  evaluated.  There  was  a trend  (P 
= .07)  for  interpreter  level  of  training  to  be  positively 
associated  with  diagnostic  accuracy.  The  only  two  stud- 
ies with  both  sensitivity  and  specificity  greater  than  80% 
used  infectious  disease  or  pulmonary  specialists  as  inter- 
preters and  a definition  of  greater  than  10  organisms  per 
oil-immersion  field. 

Discussion 

Our  results  cast  considerable  doubt  on  the  usefulness 
of  the  sputum  Gram’s  stain  in  community-acquired 
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Figure  1. — Test  characteristics  of  all  studies  with  summary  receiver-operator  characteristic  curve  are  shown. 


pneumococcal  pneumonia.  Nearly  a third  of  the  patients 
were  unable  to  produce  adequate  sputum — although 
only  four  studies  reported  this  information — and  there  is 
pronounced  variation  among  the  studies  in  estimated 
sensitivity  and  specificity  of  the  sputum  Gram’s  stain. 
Some  variation  results  from  using  different  thresholds 
for  a positive  test.  As  the  definition  of  a positive  test 
becomes  more  lenient,  sensitivity  increases  and  speci- 
ficity declines.41  Not  all  of  the  variation  in  our  analysis 
can  be  explained  by  this  phenomenon,  however,  or  all 
points  would  lie  on  the  summary  ROC  curve. 

Regardless  of  its  source,  the  variation  in  sensitivity 
and  specificity  noted  is  likely  to  be  confusing  and  even 
hazardous  in  a clinical  setting.  To  understand  the  impli- 
cations of  a particular  test  result,  each  stain  interpreter 
must  determine  the  sensitivity  and  specificity  for  his  or 
her  technique  of  interpretation.  Failure  to  do  so  could 
lead,  for  instance,  to  serious  undertreatment.  For  exam- 
ple, if  an  interpreter  assumed  without  confirmation  that 
her  Gram’s  stain  interpretation  was  highly  specific  for 
pneumococcal  pneumonia,  she  might  treat  with  peni- 
cillin alone,  despite  the  relatively  high  false-positive  rate 
in  many  studies.  Indeed,  among  house  officers  and  stu- 
dents, the  false-positive  rate  (equal  to  1 -specificity)  was 
greater  than  20%  in  four  of  five  studies.  It  is  important 
to  note  that  our  data  come  from  research  studies  in 
which  the  participants  generally  knew  they  were  being 
observed.  In  the  setting  of  a rural  emergency  department 
or  small  urban  community  clinic,  the  Gram’s  stain  might 
have  even  lower  sensitivity  and  specificity. 


The  idea  that  the  sputum  Gram's  stain  is  simple  and 
inexpensive  has  probably  been  overstated.  The  initial 
step  of  obtaining  a sputum  specimen  is  often  not  suc- 
cessful and  may  lead  to  wasted  efforts  by  nurses  and  res- 
piratory therapists.  Our  data  suggest  that  the  level  of 
training  may  be  important  for  interpreting  Gram's  stain- 
ing; thus,  the  time  and  expense  of  expert  training  is  a 
part  of  the  cost  of  the  test  as  well.  It  is  important  to  con- 
sider that  the  average  community  practitioner  in  the 
United  States  spends  an  average  of  16  minutes  per  office 
visit,  with  70%  of  visits  lasting  15  minutes  or  less.42  The 
time  necessary  to  do  a careful  interpretation  is  not  trivial 
under  these  conditions.  One  approach  for  a clinician 
under  such  circumstances  might  be  to  request  interpreta- 
tion by  a laboratory  technician.  In  the  three  studies  in 
which  the  smear  was  reviewed  by  a laboratory  techni- 
cian, however,  sensitivity  was  less  than  70%. 

We  have  chosen  the  term  "reference  standard"  rather 
than  “gold  standard”  because  there  is  no  universally 
accepted  gold  standard  for  the  sputum  Gram’s  stain.  A 
sputum  culture  was  the  most  commonly  used  reference 
standard  in  our  analysis  and  has  been  criticized  for  lack 
of  both  sensitivity  and  specificity. ,3-22-43  44  Blood  culture  is 
a reference  standard  that  is  highly  specific  but  poorly 
sensitive  compared  with  an  ideal  gold  standard.  In  some 
published  studies,  sputum  cultures  were  likely  to  be  pos- 
itive in  patients  with  pneumonia  and  pneumococcal  bac- 
teremia,3'20,25  whereas  other  studies  have  shown  a poorer 
correlation. 18J5-45 

Although  the  lack  of  an  ideal  gold  standard  for  identi- 
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Figure  2. — Test  characteristics  are  shown  of  studies  identified  by  the  reference  standard.  □ = sputum  cul- 
ture, ▲ = combination  of  tests  (see  Table  1),  + = other  (blood  culture,  transtracheal  aspirate  culture, 
bronchial  aspirate  culture). 


Figure  3. — Test  characteristics  are  shown  of  studies  identified  by  the  definition  of  a positive  Cram's  stain. 
▲ = >1 0 organisms/oil-immersion  field,  + = >50%  of  organisms/oil-immersion  field,  X = >1 0/oil-im- 
mersion  field  or  >50%  (see  Table  1),  □ = unknown. 
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Figure  4. — Test  characteristics  are  shown  of  studies  identified  by  the  interpreter  of  the  Gram's  stain.  + = 
infectious  disease  or  pulmonary  service  staff  or  fellow,  ▲ = house  officer  or  medical  student,  □ = labora- 
tory technician,  X = unknown. 


fying  the  etiologic  agent  in  pneumonia  complicates  the 
interpretation  of  our  results,  it  should  be  noted  that  the 
Gram’s  stain  fared  no  better  in  the  seven  estimations  that 
used  reference  standards  other  than  a sputum  culture. 
Some  studies  in  our  analysis  used  a combination  refer- 
ence standard. ,'2W0’31  For  these  studies,  we  have  considered 
a positive  result  to  exist  when  any  of  the  components  of 
the  combination  standard  are  positive.  This  approach 
should  produce  high  sensitivity  and  low  specificity,  but 
this  prediction  is  not  borne  out  by  our  analysis.  Two  of 
these  studies  used  the  pneumococcal  antigen  test.9-"  When 
an  imperfect  reference  standard  is  used,  the  perceived  sen- 
sitivity and  specificity  of  the  diagnostic  test  may  be  either 
better  or  worse  than  the  actual  test  characteristics,  depend- 
ing on  whether  the  test  and  the  reference  standard  both 
misclassify  the  same  patients.46  There  are  not  sufficient 
data  on  this  issue  to  determine  whether  the  test  character- 
istics in  the  studies  we  analyzed  would  have  been  better  or 
worse  when  compared  with  an  ideal  gold  standard. 

The  studies  analyzed  in  this  review  differed  consider- 
ably in  specific  quality  criteria,  as  shown  in  Tables  I and 
2.  Whereas  some  studies  had  the  estimation  of  the  test 
characteristics  of  the  sputum  Gram's  stain  as  a primary 
objective,  other  studies  were  primarily  concerned  with 
evaluating  the  cause  of  pneumonia  or  with  the  character- 
istics of  a different  test,  such  as  the  quellung  reaction  or 
pneumococcal  antigen.  All  studies  were  prospective 
except  for  one  that  was  a retrospective  chart  review.17  By 


contacting  the  authors  of  these  studies,  we  were  able  to 
evaluate  raw  data  and  to  clarify  specific  questions  related 
to  our  protocol.  In  some  instances,  this  allowed  us  to 
include  studies  that  would  have  been  otherwise  excluded. 
Because  we  had  specific  criteria  for  including  studies  and 
because  our  questions  for  the  authors  came  from  an  a pri- 
ori protocol,  we  think  that  our  approach  reduced  publica- 
tion bias  and  led  to  more  accurate  assessments  of  the 
characteristics  of  the  studies  analyzed.  We  did  not  search 
for  unpublished  studies,  which  is  a possible  source  of 
bias  in  our  analysis,  but  the  results  of  such  studies  would 
be  unlikely  to  alter  our  finding  of  pronounced  variation 
of  test  characteristics  for  the  sputum  Gram's  stain  in  dif- 
ferent settings. 

Guidelines  for  the  conduct  of  a meta-analysis  evalu- 
ating a diagnostic  test  have  been  published  and  were 
used  in  the  design  of  our  analysis.40  This  form  of  meta- 
analysis emphasizes  the  use  of  graphic  displays  to  help 
explain  the  variability  in  study  results.  Unlike  a meta- 
analysis of  clinical  therapeutic  trials,  a single  summary 
statistic  of  results  is  often  not  appropriate  in  this  type  of 
meta-analysis.  Instead,  the  summary  ROC  curve  is  used 
to  describe  how  sensitivity  and  specificity  would  vary  in 
relation  to  one  another  as  a result  of  combining  inde- 
pendent studies. 

We  recommend  that  practitioners  who  elect  to  use 
this  test  to  guide  therapy  be  taught  a specific  definition 
for  a positive  Gram’s  stain;  an  average  of  greater  than  10 
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organisms  of  the  proper  pneumococcal  structure  per  oil- 
immersion  microscopic  field  in  purulent  sputum  may  be 
a reasonable  choice.  Competence  not  only  at  recogniz- 
ing specific  bacterial  types  but  at  adhering  to  a specific 
definition  should  be  tested.  For  an  individual  patient,  the 
pretest  likelihood  of  pneumococcal  pneumonia  being 
present  should  be  estimated  whenever  possible  to  aid 
interpretation  of  the  Gram's  stain  result.  Grading  tests  as 
weakly  or  strongly  positive  may  also  improve  diagnostic 
accuracy — for  example,  defining  greater  than  20  organ- 
isms per  oil-immersion  field  for  a strongly  positive  test. 
Although  its  limitations  in  community-acquired  pneu- 
mococcal pneumonia  have  been  discussed,  we  have  not 
assessed  other  special  situations  in  which  the  sputum 
Gram’s  stain  may  prove  to  be  helpful.  The  studies 
reviewed  do  not  allow  an  assessment  of  the  likelihood  of 
“atypical"  pneumonia  or  noninfectious  lung  disease  in 
the  presence  of  a properly  done  and  reviewed  Gram's 
stain  that  fails  to  reveal  bacteria.  Also  not  addressed  is 
the  use  of  the  Gram's  stain  to  detect  organisms  such  as 
Nocardia  species;  Haemophilus  influenzae,  which  may 
mimic  Pneumocystis  carinii  in  human  immunodeficien- 
cy virus  disease;  and  Staphylococcus  aureus  in  nonre- 
sponding pneumonitis.  The  finding  of  these  organisms 
may  specifically  alter  therapy. 

Conclusion 

No  single  estimation  of  sensitivity  and  specificity  can 
be  made  regarding  the  sputum  Gram's  stain  in  communi- 
ty-acquired pneumococcal  pneumonia.  Test  characteris- 
tics vary  dramatically  depending  on  several  factors. 
Thus,  the  sputum  Gram’s  stain  may  be  misleading,  and 
its  use  may  even  be  hazardous,  especially  if  its  interpreter 
is  not  well  trained  according  to  specific  guidelines. 
Further  studies  may  help  clarify  the  role  of  the  sputum 
Gram's  stain  in  community-acquired  pneumonia. 
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Transubstantiation 

Morning  and  a gray  day  wrapped 
in  rain  and  fog  and  Punxatawney  Phil 
saw  six  more  weeks  of  winter. 

Mr.  Kelly  has  tapped  out  at  eighty-three. 

I started  sad  then  hummed  a bar 
and  shuffle-stepped  across  the  floor 
splashing  puddles  in  my  head. 

My  white  socks  spun  just  like  Gene 
who  made  it  seem  so  easy 
that  even  I could  dance. 

He  played  his  ode  to  joy  in  Technicolor 
radiant  as  stained  glass.  Gene  Kelly's  smile 
beneath  a downpour  transmuted  dance  and  song 
and  made  a blessing  out  of  rain. 


CATHERINE  CLARK-SAYLES 
Mill  Valley,  California 
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When  Patients  Ask  About  Assisted  Suicide 

A Viewpoint  From  Oregon 

MELINDA  A.  LEE,  MD;  LINDA  GANZINI,  MD;  and  KENNETH  BRUMMEL-SMITH,  MD,  Portland,  Oregon 

The  passage  of  the  Oregon  Death  With  Dignity  Act  has  profound  implications  for  the  prevailing  model 
of  care  for  dying  patients.  Patients  are  already  asking  for  assisted  suicide.  Most  physicians  have  not 
been  trained  in  evaluating  these  requests  in  a therapeutic  way.  We  discuss  the  issues  around  the  needs 
of  dying  patients  and,  regardless  of  the  legal  status,  what  to  do  when  patients  ask  for  a lethal  dose  of 
medication.  With  the  tools  to  explore  the  meaning  of  these  requests,  physicians  will  be  better  able  to 
understand  and  meet  the  needs  of  their  dying  patients. 

(Lee  MA,  Ganzini  L,  Brummel-Smith  K:  When  patients  ask  about  assisted  suicide — A viewpoint  from  Oregon.  West  J Med 
1996;  165:205-208) 


On  November  8.  1994,  the  Oregon  electorate 
approved  the  Oregon  Death  With  Dignity  Act, 
making  it  legal  for  a physician  to  write  a prescription  for 
a lethal  dose  of  medication  for  a terminally  ill  patient 
who  requests  it.'  This  measure  narrowly  passed  by  a 
margin  of  51%  of  voters  in  favor  to  49%  opposed.  The 
law  was  scheduled  to  take  effect  30  days  after  the  elec- 
tion, but  has  been  blocked  by  a series  of  injunctions 
since  two  physicians  and  several  terminally  ill  patients 
sought  to  prevent  its  implementation  by  filing  a lawsuit.2 
On  August  3,  1995,  a federal  district  judge  found  the  act 
unconstitutional,  arguing  that  it  failed  to  offer  equal  pro- 
tection against  suicide  to  terminally  ill  persons.  This 
decision  is  currently  under  review  by  the  Ninth  United 
States  Circuit  Court  of  Appeals,  the  same  court  that 
found  the  Washington  State  law  banning  assisted  suicide 
in  violation  of  liberty  interests  guaranteed  by  the  14th 
Amendment.  In  a related  decision,  the  Second  US 
Circuit  Court  of  Appeals  recently  ruled  that  a New  York 
law  prohibiting  assisted  suicide  is  unconstitutional.  The 
US  Supreme  Court  has  agreed  to  review  these  lower 
court  decisions  in  the  next  few  months. 

National  attention  is  focused  on  these  legal  tests  as 
Americans  continue  to  debate  whether  physician-assisted 
suicide  will  become  an  accepted  practice.  Regardless  of 
whether  or  not  assisted  suicide  is  legalized,  growing  pub- 
lic acceptance,  the  heightened  debate,  and  increased 
media  attention  to  the  issue  have  resulted  in  new 
demands  on  physicians.  It  has  been  well  documented  that 
patients  are  already  asking  for  assisted  suicide.3-5  A sur- 
vey of  Oregon  physicians  months  after  the  1 994  election 
found  that  21%  had  been  asked  for  a lethal  prescription 
by  a terminally  ill  patient  in  the  preceding  year.3  At 
present,  physicians  lack  models  for  discussing  and  eval- 


uating in  a therapeutic  way  patients’  requests  for  assisted 
suicide.  In  this  article,  we  reflect  on  the  elements  of  a 
therapeutic  initial  response  to  a request  for  assisted  sui- 
cide. Regardless  of  the  outcome  of  the  pending  legal 
appeals,  having  the  tools  to  explore  the  meaning  of  a 
request  for  assisted  suicide  will  enable  physicians  to  bet- 
ter understand  and  meet  the  needs  of  dying  patients.* 

The  Oregon  Initiative 

If  enacted,  the  Oregon  law  will  allow  a physician  to 
prescribe  a lethal  dose  of  medication  to  an  adult  who 
requests  it  if  the  patient  is  competent,  informed,  and 
expected  to  die  within  six  months.  The  prescription  is  to 
be  self-administered  by  the  patient.  The  right  of  the 
physician  to  decline  to  participate  for  moral  or  profes- 
sional reasons  is  a clear  prerogative.  Other  procedural 
safeguards  are  built  into  the  statute.  For  example,  to  be 
eligible,  a patient  must  be  an  Oregon  resident,  although 
the  law  does  not  define  “resident.”  Only  a physician  who 
has  primary  responsibility  for  the  patient  and  for  treat- 
ment of  the  terminal  disease  is  qualified  to  write  a lethal 
prescription.  The  prognosis  must  be  confirmed  by  a sec- 
ond physician.  The  patient  must  make  two  oral  requests, 
separated  by  1 5 days,  and  one  written  request.  If  the  pri- 
mary physician  suspects  that  the  patient  may  have  a 
mental  disorder  that  could  affect  judgment,  the  physi- 
cian must  refer  the  patient  for  counseling  by  a psychia- 
trist or  a psychologist  before  writing  the  prescription. 
The  law  also  requires  the  physician  to  request  that  the 
patient  disclose  his  or  her  intentions  to  the  family,  but 
the  patient  may  refuse.  Insurance  companies  may  not 


*See  also  the  editorial  by  A.  R Jonsen.  PhD.  "A  Guide  of  the  Perplexed — 
Assisted  Suicide."  on  pages  250-251  of  this  issue. 
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ABBREVIATIONS  USED  IN  TEXT 

AMA  = American  Medical  Association 
OMA  = Oregon  Medical  Association 


withhold  death  benefits  from  the  survivors  of  a patient 
who  acts  in  accordance  with  the  law.  The  law  also  pro- 
hibits the  disciplining  of  physicians  and  other  health 
care  professionals  who  participate.  Documentation  that 
requirements  have  been  met  must  be  confidentially 
reported  to  the  Oregon  Health  Division.  Health  care  pro- 
fessionals who  act  in  good  faith  according  to  this  law  are 
exempt  from  criminal  and  civil  liability. 

Legalization — A Mixed  Message  for  Providers 

The  American  Medical  Association  (AMA),  the 
American  Nurses’  Association,  and  the  American 
Geriatrics  Society  have  all  issued  position  statements 
opposing  health  care  providers’  participation  in  assisted 
suicide.6-8  Because  its  membership  was  almost  evenly 
split  on  the  issue,  the  Oregon  Medical  Association 
(OMA)  officially  decided  not  to  support  or  oppose  the 
Oregon  Death  With  Dignity  Act  during  the  election 
campaign.  The  OMA  was  publicly  criticized  by  its  par- 
ent organization,  the  AMA,  for  its  neutral  stand  (M. 
O'Keefe,  “AMA’s  National  Board  Opposes  Measure 
16,”  The  Oregonian.  October  22,  1994,  p Al ). 

Although  professional  opposition  now  serves  to 
oppose  legalization  of  assisted  suicide,  it  will  send  a 
mixed  message  to  providers  if  physician-assisted  suicide 
ever  becomes  legal.  Physicians  who  have  moral  or  ethi- 
cal objections  to  assisted  suicide  will  choose  not  to  par- 
ticipate even  if  it  is  legal.  Some  physicians  who  might 
otherwise  consider  writing  a lethal  prescription  for  a 
dying  patient  may  continue  to  consider  it  risky,  even  if  it 
is  legal,  if  it  remains  against  professional  guidelines. 
The  risks  might  include  not  only  professional  disap- 
proval or  sanctions  by  professional  organizations,  but 
also  privacy  and  personal  safety.  The  recent  targeting  of 
physicians  who  perform  abortions  for  demonstrations 
outside  their  homes  and  offices  raises  the  possibility  that 
similar  tactics  might  be  used  against  physicians  who 
participate  in  assisted  suicide.9 

Hearing  the  Voters'  Message 

Just  what  are  we  to  make  of  the  Oregon  electorate’s 
approval  of  the  Oregon  Death  With  Dignity  Act?  We 
interpret  the  passage  of  the  act  as  a mandate  for  urgent 
changes  in  the  care  of  terminally  ill  patients.1"  Whereas 
proponents  of  the  measure  were  motivated  by  the  desire 
to  make  this  option  available  to  patients  whose  suffering 
they  think  could  not  be  relieved  by  other  means,  we  sus- 
pect that  the  narrow  margin  of  victory  reflects  ambiva- 
lence and  diverse  motives  among  voters.  Voters  perceive 
important  unmet  needs  in  the  care  of  dying  persons.  The 
public  has  been  telling  physicians  for  a long  time  that 
they  too  often  abandon  dying  patients,  exercise  too 
much  control  over  information  and  medications,  inade- 


quately treat  emerging  symptoms,  and  fail  to  respect 
refusals  of  treatment.11  Voters  clearly  empathize  with 
dying  patients  who  suffer  and  are  frustrated  at  the  appar- 
ent inability  of  the  health  care  system  to  address  their 
needs.  Their  choice  of  physician-assisted  suicide  as  an 
alternative  is  a statement  of  the  degree  to  which  physi- 
cians have  failed  to  meet  their  needs  or  the  needs  of 
loved  ones. 

There  is  controversy  in  the  professional  literature 
about  whether  suffering  can  always  be  relieved  by  expert 
palliative  care.1112  Regardless  of  whether  physician- 
assisted  suicide  is  legalized  in  Oregon  or  elsewhere,  the 
health  care  community  will  need  to  define  the  appropri- 
ate professional  standards  to  guide  physicians  in  caring 
for  patients  with  unrelieved  suffering. 

Hearing  Patients'  Message 

To  date,  the  debate  about  legalizing  physician-assist- 
ed suicide  has  been  framed  in  terms  of  morality,  profes- 
sional ethics,  and  patient  rights.  A largely  unexplored 
aspect  of  this  complex  issue  is  the  degree  to  which 
physicians  feel  up  to  the  task  of  negotiating  the  issue 
with  patients.  As  a professional  group,  physicians  have 
no  training  in  how  to  interview  patients  who  come  with 
a request  for  assisted  suicide,  no  reliable  information 
about  what  to  prescribe,  and  only  rare  accounts  of  expe- 
riences with  assisted  suicide  as  a basis  for  incorporating 
it  into  practice  (A.  Solomon,  “A  Death  of  One’s  Own,” 
The  New  Yorker.  May  22,  1995,  pp  5-69 )A4MU 

Listening  to  and  discussing  end-of-life  issues  with 
patients  is  one  of  the  most  stressful  interactions  a physi- 
cian can  have,  but  also  among  the  most  rewarding.  Many 
physicians  are  uncomfortable  with  these  conversations, 
however,  and  patients  are  often  dissatisfied  by  physi- 
cians’ inadequate  communication  skills.1415  In  Oregon, 
passage  of  the  Oregon  Death  With  Dignity  Act  has 
served  as  an  incentive  to  rapidly  enhance  the  training  of 
medical  professionals  in  the  basic  skills  of  interviewing, 
supporting,  and  providing  comfort  care  to  patients 
throughout  the  dying  process.10 

Whether  or  not  an  individual  physician  considers 
assisted  suicide  morally  acceptable,  there  is  consider- 
able common  ground  for  all  physicians  about  how  to 
approach  a patient’s  initial  request.  Even  for  physicians 
who  find  any  dialogue  about  assisted  suicide  inconsis- 
tent with  their  professional  role,  the  AMA  has  recom- 
mended the  following:  “Requests  for  physician-assisted 
suicide  should  be  a signal  to  the  physician  that  the 
patient’s  needs  are  unmet,  and  further  evaluation  to  iden- 
tify the  elements  contributing  to  the  patient’s  suffering  is 
necessary."16'p274' 

The  first  response  could  be  to  explore  the  patient's 
reasons  for  the  request.  This  would  require  temporarily 
setting  aside  one’s  own  values  and  actively  listening  to 
the  patient’s  point  of  view.  The  patient’s  feelings  about 
the  process  of  dying,  perhaps  based  on  previous  experi- 
ences with  dying  persons,  could  be  explored.  Does  the 
patient  fear  pain,  loss  of  control,  dependency,  or  indig- 
nity?417-19 The  patient  may  feel  overwhelmed,  worthless. 
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or  alone.  Simply  listening  to  the  patient  may  help  miti- 
gate some  concerns.20  Some  concerns  may  be  treatable. 
A frank  discussion  between  the  physician  and  patient 
about  how  they  will  manage  changing  symptoms  could 
result  in  a treatment  plan  that  minimizes  the  potential  for 
suffering  and  enhances  the  patient’s  sense  of  control. 

The  physician’s  initial  response  to  the  patient’s  request 
has  the  potential  to  leave  the  patient  feeling  supported  or 
abandoned.  A physician  who  conscientiously  objects  to 
writing  a lethal  prescription  must  eventually  let  the  patient 
know;  expressing  objections  too  early,  however,  may 
prematurely  truncate  dialogue,  causing  the  patient  to  feel 
more  alone,  rejected,  and  isolated.  Conversely,  if  a physi- 
cian whose  philosophy  might  permit  assistance  in  suicide 
fails  to  probe  the  patient's  reasoning  in  depth,  the  ambiva- 
lent patient  could  inaccurately  perceive  that  the  physician 
agrees  that  suicide  is  the  best  alternative. 

Contextual  features  will  influence  any  physician’s 
response  to  a patient’s  request  for  a lethal  prescription. 
To  each  situation,  the  physician  might  bring  moral  or 
religious  beliefs,  concern  about  legal  sanctions,  or  wor- 
ries about  social  or  professional  ostracism  or  loss  of  pri- 
vacy that  might  result  from  complying  with  a patient’s 
request.3,21  Interpersonal  factors  within  the  physician- 
patient  relationship  may  also  affect  the  physician’s  atti- 
tude toward  prescribing  a lethal  medication.  A patient 
who  talks  openly  and  asks  questions  about  the  course 
and  timing  of  death  may  be  perceived  as  devaluing  the 
physician’s  skills.21  A patient  who  is  frightened  and 
ambivalent  about  dependency  may  give  conflicting  mes- 
sages regarding  his  or  her  true  desires.  The  suffering  that 
leads  a patient  to  want  an  early  death  may  also  render 
him  or  her  more  irritable,  contentious,  and  short- 
tempered.  At  the  time  the  patient  requests  physician 
assistance  with  suicide,  the  physician  may  be  emotional- 
ly distanced.  At  these  moments,  it  is  important  for  the 
physician  to  take  stock  of  the  relationship  and  redouble 
efforts  to  support  the  patient. 

In  many  cases  there  could  be  an  appropriate  role  for 
a mental  health  professional.  The  Oregon  act  requires 
that  a psychiatrist  or  psychologist  evaluate  the  patient  if 
the  primary  physician  suspects  that  a mental  disorder 
may  be  affecting  the  patient’s  judgment.  This  model 
may  undermine  a mental  health  professional’s  ability  to 
create  a therapeutic  alliance  by  its  narrow  focus  on  iden- 
tifying psychopathology.  The  mental  health  professional 
could  seize  a possibly  broader  therapeutic  role  by 
exploring  and  challenging  possibly  rational  decisions, 
offering  support  and  guidance,  exploring  anger,  and 
diminishing  the  patient’s  sense  of  aloneness. 

Finally,  developing  good  listening  skills,  promoting  a 
deeper  understanding  of  the  patient's  reason  for  such  a 
request,  and  exploring  the  possibility  of  impaired  judg- 
ment or  depression  take  time.  Health  care  systems  must 
provide  physicians  adequate  time  to  understand  their 
patients’  needs  and  to  attend  to  them.  The  pressures  of 
managed  care  and  efficiency  could  hinder  such  a deep 
level  of  discussion.  Physicians  need  to  have  supportive 
care  of  the  dying  legitimized  by  the  establishment  of 


appropriate  reimbursement  mechanisms.  The  Health 
Care  Financing  Administration’s  efforts  to  develop  a 
diagnosis-related  group  for  palliative  care  is  a step  in  the 
right  direction.22  Physicians’  skills  in  discussing  and 
managing  end-of-life  issues  should  also  be  considered 
measures  of  quality  of  care.23  These  issues  are  too  impor- 
tant to  depend  solely  on  individual  physicians’  personal 
responses. 

Conclusions 

The  passage  of  the  Oregon  Death  With  Dignity  Act 
in  Oregon  has  profound  implications  nationally  for  the 
prevailing  model  of  care  for  dying  patients.  During  judi- 
cial review  of  the  measure,  the  debate  about  physician- 
assisted  suicide  in  Oregon  has  centered  on  how  health 
care  professionals  can  better  provide  for  the  needs  of 
dying  patients,  including  patients  who  request  a lethal 
dose  of  medication.  The  Oregon  Death  With  Dignity  Act 
reminds  physicians  that  they  must  become  as  competent 
in  managing  death  as  they  are  in  treating  disease.  Indeed, 
the  passage  of  the  Oregon  Death  With  Dignity  Act  may 
propel  physicians  to  refine  their  approach  to  terminal 
care  and  to  obtain  the  resources  that  dying  patients  need 
to  relieve  their  suffering.  These  efforts  are  long  overdue. 
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Practice  Environment  for 
Nurse  Practitioners  in  California 
Identifying  Barriers 

ARLYSS  L.  ANDERSON,  MHS,  RN,CS,  FNP;  CATHERINE  L.  GILLISS,  DNSc,  RN,CS,  FAAN; 
and  LAURIE  YODER,  MN,  MPH,  RN,CS,  FNP,  Son  Francisco,  California 

Barriers  exist  that  prevent  nurse  practitioners  from  using  their  primary  health  care  knowledge  and 
skills.  We  present  the  incidence  of  and  specific  barriers  experienced  by  nurse  practitioner  respondents 
in  California,  the  state  with  the  largest  number  of  nurse  practitioners  in  the  nation.  A January  1995 
survey  was  sent  to  all  nurse  practitioners  certified  in  California  to  elicit  their  experiences  regarding  le- 
gal or  social  barriers  in  their  practice,  with  space  for  an  open-ended  response.  Of  an  estimated  3,895 
nurse  practitioners  in  California,  2,741  (70%)  returned  surveys.  Most  nurse  practitioner  (65%)  re- 
spondents in  California  are  providing  primary  care.  Perceived  barriers  to  practice  are  lack  of  prescrip- 
tive authority,  lack  of  support  from  physicians,  reimbursement  difficulties,  and  lack  of  public 
awareness.  Current  barriers  to  nurse  practitioner  practice  in  California  are  similar  to  national  barriers 
discovered  in  1992  data.  The  development  of  interprofessional  dialogue  and  the  recognition  of  the 
contributions  of  all  primary  care  professionals  are  some  of  the  steps  that  can  be  taken  to  reduce  these 
barriers  and  increase  the  use  and  effectiveness  of  nurse  practitioners  in  primary  care. 

(Anderson  AL,  Gilliss  CL,  Yoder  L:  Practice  environment  for  nurse  practitioners  in  California — Identifying  barriers.  West  J 
Med  1996;  165:209-214) 


Estimates  suggest  that  the  United  States  will  continue 
to  have  a shortage  of  primary  care  professionals 
well  into  the  21st  century.1  Increasing  the  use  of  nurse 
practitioners  has  been  proposed  as  a solution  to  the  lack 
of  access  to  primary  care  services.2-4  If  nurse  practition- 
ers were  used  to  their  full  potential,  estimates  suggest 
that  they  and  other  advanced  practice  nurses  could  save 
the  United  States  20%  of  primary  health  care  costs6  or 
between  $6.4  and  $8.75  billion  annually.78  The  quality 
of  nurse  practitioner  services  has  been  documented  to  be 
comparable  to  the  quality  of  physician  care  in  the  pri- 
mary care  setting,8-16  with  the  addition  of  skills  in  pre- 
vention, access  to  community-based  resources,  health 
education,  and  counseling.  The  combination  of  lower 
cost  of  nurse  practitioner  education,  the  effectiveness 
and  quality  of  their  services,  and  the  lower  cost  of 
employment  provide  compelling  reasons  for  the  full  use 
of  nurse  practitioners  in  primary  care.  There  is,  howev- 
er, wide  variation  in  the  use  and  scope  of  practice  of 
nurse  practitioners  from  state  to  state.* 


*See  also  the  editorials,  "Physicians  and  Nurse  Practitioners — Old  Conflicts 
and  New  Opportunities,”  by  L.  J.  Finocchio.  MPH.  J M.  Coffman.  MPP,  C.  M 
Dower,  JD.  and  E.  H.  O’Neil,  PhD,  on  pages  246-248  and  "Barriers  to  Practice — 
Reality  or  Perception?”  by  K.  M Tait.  MD,  and  R.  J.  Patchin.  BSN,  MD,  on  pages 
245-246  of  this  issue. 


The  term  “practice  environment”  was  used  in  1994  to 
describe  the  climate  resulting  from  regulatory,  social,  and 
political  influences  on  nurse  practitioner  practice. 
Favorable  statewide  practice  environments  have  been  pos- 
itively associated  with  the  supply  of  nurse  practitioners.17 
Practice  environment  scores  for  each  state  were  deter- 
mined based  on  the  legal  status  of  the  profession,  the 
reimbursement  of  services,  and  the  authority  to  prescribe. 

When  compared  with  other  states,  California  has 
rated  poorly  as  a practice  environment  for  nurse  practi- 
tioners, earning  only  30  of  100  points  (30.2  points  below 
the  mean)  and  ranking  46th  of  50  states.  A study  by 
Wilken  found  that  the  amount  of  state  effort  that  is  put 
forth  to  develop  programs  and  funding  for  nurse  practi- 
tioner education,  the  number  of  educational  programs  in 
a state,  the  authority  to  prescribe,  and  direct  third-party 
reimbursement  were  significant  predictors  of  the  avail- 
ability of  nurse  practitioners.18  Barriers  such  as  the  lack 
of  prescribing  authority  and  reimbursement  difficulties 
prevent  nurse  practitioners  from  providing  the  compre- 
hensive care  for  which  they  have  been  trained.  Yet,  little 
is  known  about  the  current  perceived  practice  environ- 
ment and  particularly  the  barriers  that  nurse  practitioners 
face  in  California.  With  the  largest  total  number  of  nurse 
practitioners  in  the  nation,  California  is  an  important 
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ABBREVIATIONS  USED  IN  TEXT 

BRN  = Board  of  Registered  Nursing 
HMO  = health  maintenance  organization 
MD  = physician 
NP  = nurse  practitioner 


state  to  study.  We  report  the  incidence  of  and  specific 
barriers  currently  perceived  by  California  nurse  practi- 
tioners. 

Methods 

As  part  of  a survey  to  create  the  first  database  on 
nurse  practitioners  certified  by  the  Board  of  Registered 
Nursing  (BRN)  to  practice  in  California,  the  California 
Nurse  Practitioner  Database  attempted  to  contact  by  mail 
the  5,500  nurse  practitioners  certified  by  the  BRN  as  of 
July  1994.  The  survey,  mailed  in  January  1995,  focused 
primarily  on  current  demographics  of  nurse  practitioners 
and  nurse  practitioner  practice  characteristics  in  the  state 
of  California.  In  addition,  questions  were  asked  regarding 
their  practice  environment.  In  particular,  did  they  experi- 
ence social  or  legal  barriers  to  practice,  and  what  were 
these?  The  answer  was  left  open-ended,  rather  than  com- 
prising specific  lists,  to  permit  a breadth  of  responses  and 
to  have  respondents’  own  words  to  detail  barriers. 
Although  more  complex  to  analyze,  open-ended  respons- 
es have  the  potential  of  providing  richer  data. 

Questionnaires  were  returned  from  2,741  nurse  prac- 
titioners, with  387  undeliverable  returned  surveys.  Due 
to  the  anonymity  of  responses  and  funding  limitations, 
nonresponders  were  not  contacted.  Although  the  current 
number  of  nurse  practitioners  in  California  is  not  known, 
a 1993  study  estimated  the  number  at  3,895,  adjusting 
for  those  with  dual  state  licensure.19  Based  on  this  esti- 
mate, the  response  rate  is  calculated  to  be  70%.  Because 
the  BRN  listing  of  5,500  certified  nurse  practitioners 
includes  all  who  have  ever  been  certified  and  has  not 
been  well  maintained,  it  is  likely  a less  reliable  measure 
of  how  many  nurse  practitioners  are  currently  in 
California. 

The  data  were  coded  equally  by  two  of  us  (A.L.A.  and 
L.Y.)  and  analyzed  using  the  Crunch  4 Statistical 
Package.20  Univariate  analytic  approaches  were  used  to 
describe  the  sample  and  the  results.  In  response  to  the 
open-ended  question  regarding  legal  and  social  barriers 
to  practice,  the  coders  independently  compiled  a verba- 
tim list  of  comments.  Then,  as  a team,  the  coders  devel- 
oped key  categories  from  the  independent  lists  and  col- 
lapsed the  comments  into  the  thematic  categories  dis- 
cussed later.  Few  disagreements  occurred  in  placing  the 
comments  into  categories;  the  disagreements  that  did 
result  were  discussed  between  the  coders  until  agreement 
was  reached. 

The  thematic  categories  were  shared  with  an  expert 
panel  of  practicing  nurse  practitioners,  consisting  of  two 
family  nurse  practitioners  and  a pediatric  nurse  practi- 
tioner, all  with  extensive  practice  experience  in  various 
settings.  None  of  the  expert  panel  members  disagreed 


with  any  of  the  thematic  categories.  As  the  coders  noted, 
these  nurse  practitioners  fully  recognized  the  themes 
from  their  own  practices,  having  experienced  similar  bar- 
riers. In  addition,  the  expert  panel  members  expressed 
feeling  frustrated  and  discouraged  by  the  results  of  the 
survey.  This  finding  was  consistent  with  the  coders’  ini- 
tial reaction  to  the  overwhelmingly  disheartened  tone  of 
many  of  the  survey  respondents’  comments. 

Results 

Among  the  reporting  2,741  nurse  practitioners,  the 
largest  specialty  training  group  was  the  family  nurse 
practitioners  (n  = 1,089,  or  40%),  followed  by  those  in 
women's  health  (n  = 677,  or  25%),  pediatrics  (n  = 516,  or 
19%),  adult  (n  = 490,  or  18%),  family  planning  (n  = 323, 
or  12%),  geriatrics  (n  = 189,  or  7%),  schools  (n  = 99,  or 
4%),  certified  nurse  midwives  (n  = 104,  or  4%),  occupa- 
tional health  (n  = 88,  or  3%),  and  psychiatry  (n  = 33,  or 
1%)  (total  percentage  >100  as  some  of  the  NPs  are  pre- 
pared in  more  than  one  specialty  area).  Most  were  pre- 
pared in  certificate  programs  (52%),  although  the  major- 
ity (57%)  held  a master’s  or  higher  degree.  Most  were 
employed  in  primary  care  (65%),  and  most  were 
employed  full  time  (57%).  The  sample  was  predomi- 
nantly female  (96%),  white  (85%),  and  middle-aged 
(65%  ages  41  through  60  years).  Most  identified  them- 
selves as  practicing  in  urban  areas  (53%),  followed  by 
suburban  (33%)  and  rural  (10%)  settings. 

Of  those  answering  the  question,  “Do  you  experience 
legal  or  social  barriers  to  your  nurse  practitioner  prac- 
tice?” 43%  (n  = 1,081/2,493)  responded  “yes.”  In  this 
survey,  nurse  practitioners  working  in  correctional  facil- 
ities reported  the  highest  frequency  of  barriers  (61% 
(49/31 J)  as  well  as  those  practicing  in  rural  areas  (61.3% 
[49/80]  of  those  whose  second  practice  was  in  a rural 
area,  and  49.1%  [1 15/234]  of  those  whose  primary  prac- 
tice was  in  a rural  area).  Additional  space  was  provided 
for  specific  barriers  to  be  listed.  Barriers  were  described 
by  829  responders  with  some  responders  citing  more 
than  one  barrier.  The  data  reduction  resulted  in  four 
broad  categories  (Table  1 ): 

• Lack  of  ability  to  prescribe  medications, 

• Lack  of  support  by  physicians, 

• Reimbursement  difficulties,  and 

• Lack  of  public  awareness  of  the  role  of  the  nurse 
practitioner. 

There  was  no  significant  association  between  prac- 
tice site  and  barriers  detailed.  The  barriers  appear  to 
cross  practice-site  categories. 

Lack  of  Ability  to  Prescribe  Medications 

The  limitation  of  prescribing  privilege  (Figure  1 ) was 
by  far  the  most  frequently  reported  barrier,  with  415 
handwritten  comments.21  Representative  comments 
included  the  following;  "No  true  prescriptive  authority 
or  incomplete  prescriptive  authority";  “no  prescriptive 
rights”;  “restrictions  on  prescribing  in  nursing  home, 
school,  correctional  facility”;  “unable  to  prescribe  nar- 
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TABLET- 

-Specific  Barriers  to  Practice  Perceived  by 

Nurse  Practitioners 

Thematic  Category 

Respondents,  No.  Total  Comments,  % 

Lack  of  prescribing  authority  . . 

. 415 

45 

Lack  of  physician  support  .... 

. 175 

19 

Reimbursement  difficulties  . . . 

. 118 

13 

Lack  of  public  awareness 

. Ill 

12 

Miscellaneous 

94 

10 

Total  

. 917 

100 

cotics”;  “NP  [nurse  practitioner]  name  not  listed  on  bot- 
tle— patients  are  confused”;  and  “too  many  restrictions.” 

Lack  of  Support  by  Physicians 

A lack  of  support  describes  a wide  range  of  concerns. 
Of  the  1 75  comments  in  this  area,  the  most  common  was 
“MD  [physician]  discrimination  against  NP  practice,” 
and  “lack  of  acceptance  by  MDs.”  Additional  comments 
ranged  from  "MD  intimidated  and/or  threatened  by  NP 
practice  ” “direct  opposition  from  MD  against  NP  prac- 
tice,” "MDs  against  hospital  privileges”  "MD  resis- 
tance, slow  to  accept  role  in  this  community,”  to  “MDs 
have  strong  monopoly,”  “MD  unwilling  to  relinquish 
control  and  allow  autonomy  of  NP  as  a professional,” 
“refusal  of  specialists  to  accept  referrals,”  "difficult  to 
get  MD  supervision  or  backup,”  and  “lack  of  support.” 

Reimbursement  Difficulties 

Difficulties  with  obtaining  payment  for  services  ren- 
dered or  planned  exclusion  from  reimbursement  pose 
serious  obstacles  to  nurse  practitioner  practice. 
Representative  comments  from  the  1 18  received  includ- 
ed “lack  of  uniformity  in  third-party  reimbursement,” 
“Medicare  and  Medi-Cal  [California’s  Medicaid] 
restrictions  on  reimbursement,”  “low  levels  of  reim- 
bursement,” “paid  less  than  regular  RN  [registered 
nurse],”  “insurance  companies  unwilling  to  permit  capi- 
tated reimbursement  to  NPs,”  “provider  panels  closed  to 
non-MDs,”  and  “unable  to  be  paid  at  all  in  managed 
care,  capitated  system.” 

Lack  of  Public  Awareness 

The  public’s  limited  understanding  of  the  role  of 
nurse  practitioners  appears  to  mirror  the  understanding 
held  by  the  physician  community.  Many  of  the  1 1 1 com- 
ments falling  into  this  category  related  the  fact  that 
patients  are  not  accustomed  to  dealing  with  a provider 
who  is  not  a physician.  Comments  included  “lack  of 
community  awareness  of  role,”  “lack  of  public  under- 
standing of  role,”  “seen  as  ‘second  rate'  medical  ser- 
vice,” and  “prejudice  because  not  MD.” 

Discussion 

The  practice  barriers  for  nurse  practitioners  found  in 
this  study  of  a lack  of  full  prescribing  authority,  lack  of 
support  from  physicians,  reimbursement  difficulties,  and 


lack  of  public  awareness  have  also  been  found  in  a 1992 
national  survey  of  certified  nurse  practitioners  (California, 
192;  national,  1,378)  and  clinical  nurse  specialists.22  In 
response  to  a predetermined  listing  of  barriers  in  that 
study,  the  same  categories  were  rated  as  important, 
although  the  order  in  which  the  barriers  were  ranked  was 
different.  In  the  national  survey,  the  first  choice  on  the  list, 
“limitation  of  space  of  facilities,”  outweighed  any  of  the 
others  and  did  not  appear  in  the  California  survey,  which 
requested  social  or  legal  barriers.  The  national  survey 
found  that  when  given  a long  list  of  possible  barriers, 
99.5%  of  practicing  nurse  practitioners  experience  one  or 
more  barriers  to  practice.  Another  smaller  survey,  also 
employing  a predetermined  listing  of  barriers  and  con- 
ducted in  California  in  1993  by  the  California  Coalition  of 
Nurse  Practitioners  (n  = 277),  found  similar  concerns, 
with  the  barriers  ranked  as  follows  (J.  Morrow,  "NP 
Survey  Results,”  California  Coalition  of  Nurse  Practi- 
tioners Newsletter , March- April  1994.  p 3): 

• “Not  identified  as  a provider  by  private  insurance,” 

• “Lack  of  prescriptive  authority,” 

• “Lack  of  insurance  reimbursement,”  and 

• “Restrictions  on  scope  of  practice.” 

Although  the  public  awareness  issue  did  not  appear 
in  these  data  (it  was  not  included  in  available  options),  it 
did  appear  when  respondents  were  asked  to  list  areas  for 
organizational  activity  according  to  their  importance. 
Public  relations  and  media  coverage  were  ranked  fourth, 
with  the  first  three  concerns  the  same.  The  concern  over 
lack  of  physician  support  did  not  appear  because  it  was 
not  included  as  an  option.  Attitudes  and  perceptions  of 
the  medical  community  were  seen  as  the  most  important 


California  is  1 of  45  states  that  has  prescriptive 
privileges  for  nurse  practitioners.  1 1 states  permit 
independent  nurse  practitioner  prescribing, 
including  of  controlled  substances,  and  20  more 
states  permit  controlled-substance  prescribing  in 
collaboration  with  a physician.  California  law,  how- 
ever, allows  only  "furnishing"  of  medications  and 
devices  in  accordance  with  a standard  procedure 
and  physician  collaboration.  These  privileges  are 
available  to  only  those  who  are  certified  as  nurse 
practitioners  in  the  state,  who  have  completed  30 
hours  of  additional  pharmacology  training,  and 
who  have  been  supervised  by  a physician  for  6 
months  and  found  to  be  capable  of  safe  "furnish- 
ing" of  medication,  as  determined  by  the  physi- 
cian. The  nurse  practitioners  may  then  use  a 
"transmittal  order,"  which  looks  like  a prescription, 
with  the  supervising  physician's  name  as  well  as 
the  "furnisher's"  name  on  the  order.  In  addition, 
these  medications  or  devices  are  to  be  used  "inci- 
dental to  the  provision  of  family  planning  services, 
perinatal  services,  or  routine  health  care  to  essen- 
tially healthy  persons." 


Figure  1. — California's  current  prescribing  practice  environment 
for  nurse  practitioners  is  described.2’ 
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barrier  to  the  practice  of  certified  nurse  midwives  in  a 
recent  national  study.23  Although  the  order  of  importance 
of  barriers  may  differ  from  state  to  state,  it  appears  that 
the  barriers  relating  to  prescribing  authority,  physician 
opposition,  reimbursement,  and  public  awareness  are 
consistently  seen  in  the  California  and  national  data. 

Lack  of  Full  Prescribing  Authority 

Nurse  practitioners  in  California  have  been  shown  to 
have  excellent  “furnishing”  performance.24  Site  restric- 
tions in  the  current  furnishing  act  in  California  prevent 
nurse  practitioners  from  “furnishing”  in  correctional  facil- 
ities, psychiatric  facilities,  rehabilitation  facilities, 
schools,  and  nursing  homes,21  sites  that,  arguably,  could 
use  nurse  practitioners  and  often  have  difficulty  retaining 
physicians.  Ironically,  a patient  seen  in  a clinic  setting 
may  be  given  medication  by  a nurse  practitioner  for  her 
diabetes,  but  the  same  patient  could  not  be  served  in  a 
nursing  home  or  other  noncovered  setting.  Within  the 
restricted  sites,  a physician  must  prescribe  the  medication. 

The  furnishing  act  also  limits  the  categories  of  med- 
ications a nurse  practitioner  may  furnish.  Most  pain  med- 
ications and  other  controlled  substances  are  excluded. 
The  inability  to  furnish  specific  classes  of  drugs,  such  as 
controlled  substances,  limits  the  use  of  nurse  practition- 
ers, for  example,  in  hospice  care  where  pain  medications 
are  crucial  to  the  care  of  patients  with  terminal  illness. 
These  restrictions  also  prevent  nurse  practitioners  from 
using  cough  preparations  with  codeine  or  pain  medica- 
tions for  acute  injury.  Although  the  concern  about  abuse 
is  a commonly  cited  reason  for  limiting  their  inclusion,  in 
a recent  telephone  survey  of  state  boards  of  nursing,  the 
boards  reported  that  few  disciplinary  actions  for  mispre- 
scribing  had  been  taken  against  nurse  practitioners  (J. 
Morrow,  “National  Report  Card  for  NP  Prescribing,” 
California  Coalition  of  Nurse  Practitioners  Newsletter , 
November-December  1995,  p 5).  Despite  the  fact  that 
some  states  have  a 20-year  history  of  nurse  practitioner 
prescribing,  no  state  reported  more  than  three  discipli- 
nary actions  in  recent  years,  and  many  states  reported 
that  no  actions  had  been  filed. 

Increasing  the  number  of  nurse  practitioners  in  rural 
areas  may  be  directly  related  to  an  increased  ability  to 
prescribe  medications.  The  number  of  rural  health  clin- 
ics quadrupled  in  Texas  after  physician  assistant  pre- 
scriptive legislation  passed  in  1991,  and  the  percentage 
of  PAs  practicing  in  rural  areas  increased  from  5%  to 
1 5%. 25  If  state  policymakers  are  interested  in  containing 
health  care  costs  and  increasing  access  to  primary  care 
services,  increasing  the  prescribing  authority  for  nurse 
practitioners  is  an  area  where  they  could  have  major 
influence. 

Lack  of  Support  by  Physicians 

It  has  been  suggested  that  professional  barriers  such 
as  the  lack  of  support  by  physicians  can  be  viewed  large- 
ly as  the  result  of  either  a lack  of  information  or  bias.26 
Although  recent  educational  efforts  have  attempted  to  co- 
train physicians,  nurse  practitioners,  and  other  nonphysi- 


cian professionals  in  primary  care  training  programs,  few 
physicians  have  had  contact  with  nurse  practitioners  or 
understand  their  experience,  training,  and  education. 
Without  this  background,  physicians  will  seldom  be  sup- 
portive.1526 The  comments  from  nurse  practitioners  that 
referrals  to  community  specialists  are  difficult  may  be 
related  to  this  lack  of  contact.  In  a recent  survey  con- 
ducted by  Blue  Cross  and  Blue  Shield  of  California,  61% 
of  nurse  practitioner  respondents  (n  = 2,752)  thought  that 
the  role  was  totally  accepted  by  the  physicians  in  their 
practice  site,  but  only  1 2%  thought  that  the  role  was  total- 
ly accepted  by  physicians  in  the  community  (“Nurse 
Practitioner  Survey,”  Intelliscan,  1995).  The  develop- 
ment of  referral  networks  supportive  to  nurse  practition- 
ers in  areas  where  there  is  a choice  of  specialists  and 
increased  interprofessional  communication  are  necessary 
to  provide  continuity  and  well-coordinated  services  to 
the  public. 

The  issue  of  bias  between  physicians  and  nurses  is 
long-standing  and  has  been  well  described.27-28  Effective 
communication  between  these  two  groups  on  an  organi- 
zational level  has  been  difficult.  Using  the  theories  of 
Jurgen  Habermas,  a recent  analysis  of  physician-nurse 
communication  suggests  that  ideal  communication  may 
not  be  achievable  when  two  groups  are  so  asymmetric. 
In  the  current  hegemonious  political  and  economic 
structure,  an  atmosphere  of  repression  may  be  present.21' 
This  asymmetry  must  be  acknowledged  if  effective  com- 
munication is  to  occur.  The  communication  difficulties 
and  “turf  battles”  are  complicated  by  issues  of  sex. 
social  class,  and  cultural  biases.  Today,  in  a fiercely 
competitive  health  care  system,  the  struggle  is  further 
complicated  by  economics. 

While  the  team  was  coding  the  data,  it  noted  an  over- 
all disheartened  tone  in  the  comments  made  by  respon- 
dents. This  was  independently  observed  and  experienced 
by  each  coder  and  later  validated  between  coders. 
Comments  such  as  “NP  participation  prohibited.”  "not 
able  to  use  knowledge  fully,”  “refusal  of  specialists  to 
accept  referrals,”  and  “excessive  regulation”  all  relate  to 
a sense  of  being  restrained,  held  back,  or  excessively 
controlled — signifying  repression.  This  language 
reflects  the  problem  and  no  doubt  contributes  to  its  con- 
tinuation. 

Nurse  practitioners  have  been  trained  to  work  collab- 
oratively  with  physicians,  and  in  California,  97%  do. 
Working  in  collaborative  practice  arrangements  can 
extend  the  reach  of  professionals  into  communities 
where  care  is  needed  and  increase  the  breadth  of  services 
offered  by  the  practice.30  Many  models  have  been  used 
with  differing  levels  of  collaboration  between  nurse  prac- 
titioners and  physicians.28  Sharing  competency  domain 
where  there  is  overlap  and  valuing  and  respecting  contri- 
butions from  other  professionals  where  functions  are 
complementary  would  permit  greater  movement  toward 
the  shared  goal  of  increased  access  to  high-quality,  com- 
prehensive, and  affordable  health  services  for  the  public. 
A former  president  of  the  American  Medical 
Association,  Palma  Formica,  MD.  recently  stated: 
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“Primary  care  is  most  cost-effective  when  delivered  by 
nurse-physician  teams.  Mutual  respect,  collaboration, 
and  cooperation  between  [nursing  and  medicine]  profes- 
sions will  ensure  the  highest  quality  care.”31,p201 

Reimbursement  Difficulties 

After  modest  gains  were  made  in  reimbursement  to 
nurse  practitioners  in  1992  and  1993  by  Medicare, 
Medicaid,  and  private  insurers,  California  moved  to  a 
capitated  system  in  many  managed  care  programs, 
including  Medi-Cal.  Providers  are  paid  on  a per  capita 
basis,  but  the  only  primary  care  professionals  included 
in  the  reimbursement  arrangements  are  physicians. 
Names  of  nurse  practitioners  cannot  be  published  in 
provider  directories  to  show  that  a nurse  practitioner  is 
in  a practice,  nor  are  nurse  practitioners  included  in  the 
provider  panels  accepted  by  insurance  companies.  One 
nurse  practitioner  working  in  a rural  area  who  has  been 
providing  care  to  thousands  of  people  is  now  unable  to 
be  paid  for  her  services  unless  she  is  paid  by  a physician 
(L.  Scudder,  “Independent  Nurse  Practitioner  Shut  Out 
by  Managed  Care,”  Nurse  Practitioner  News  1995;  3:1 ). 
Nurse  practitioners  who  were  employed  by  physicians 
and  groups  have  found  that  they  are  no  longer  paid  by 
insurers  for  the  care  they  provide.  For  salaried  nurse 
practitioners  in  health  maintenance  organizations 
(FIMOs)  or  large  organizational  settings,  methods  of 
reimbursement  may  not  have  changed  much.  For  those 
in  non-HMO  settings  where  third-party  reimbursement 
is  the  basis  for  wages,  this  change  may  be  dramatic. 

The  Wilken  study  found  that  direct  third-party  reim- 
bursement was  a significant  predictor  of  nurse  practi- 
tioner availability.18  The  high  perception  of  barriers  by 
rural  nurse  practitioners,  as  well  as  the  low  number  of 
nurse  practitioners  providing  rural  health  care,  may  be 
related  to  the  fact  that  rural  and  migrant  health  centers 
hire  only  nonphysician  health  care  professionals  whose 
services  will  be  reimbursed.32  Provider  panels  that 
include  nonphysician  providers  and  that  permit  the  reim- 
bursement of  these  professionals  is  an  important  change 
in  the  current  “managed  care”  system.  We  need  further 
development  of  reimbursement  mechanisms  to  ade- 
quately and  equitably  compensate  nurse  practitioners  for 
their  patient  care  responsibilities. 

Lack  of  Public  Awareness 

The  role  and  name  “nurse  practitioner”  are  relative- 
ly new  (30  years)  and  not  well  understood.  In  some 
cases,  the  actual  name  is  not  easily  translated  into  other 
languages  to  convey  the  difference  between  this  type  of 
nurse  and  any  other.  Although  studies  show  high  levels 
of  patient  acceptance,15  there  are  relatively  few  active 
nurse  practitioners  in  California  compared  with  physi- 
cians (approximately  4,400  nurse  practitioners  and 
70,000  physicians).1''  Increased  news  media  exposure 
and  continued  exposure  of  the  public  to  nonphysician 
primary  care  professionals  will  help  to  alleviate  this 
barrier. 


Limitations  of  Study 

The  major  limitation  of  this  study  was  the  lack  of 
nonresponder  follow-up,  effectively  creating  a response 
bias.  In  addition,  the  coders  and  expert  panel  were  all 
nurse  practitioners,  which  may  cause  interpretation  bias. 
The  sample  was  drawn  from  California  nurse  practition- 
ers, which,  in  addition  to  response  and  interpretation 
bias,  limits  the  generalizability  of  the  study.  Further 
study  of  this  group  would  be  helpful  to  determine  prac- 
tice site  characteristics  that  permit  an  appropriate  use  of 
the  nurse  practitioner  role  and  have  the  least  barriers. 
Although  not  undertaken  in  this  study,  an  evaluation  of 
the  effect  of  managed  care  on  barriers  to  nurse  practi- 
tioner practice  would  be  helpful  in  today’s  market. 

Conclusion 

The  practice  environment  for  nurse  practitioners  in 
California  is  perceived  by  them  as  being  substantially 
influenced  by  four  factors:  lack  of  full  prescribing 
authority,  lack  of  support  by  physicians,  reimbursement 
difficulties,  and  lack  of  public  awareness.  Overly  restric- 
tive regulations  governing  prescribing  authority  can  be 
altered  with  commitment  from  state  and  federal  policy- 
makers and  cooperation  from  medical  lobbies.  State  and 
federal  efforts  to  provide  funding  for  training  programs 
are  also  necessary  to  increase  the  availability  of  nurse 
practitioners.  Although  attitudinal  changes  and  the 
removal  of  bias  are  never  easy,  developing  effective 
interprofessional  and  interorganizational  dialogue  and 
valuing  and  respecting  each  profession’s  contributions 
are  important  beginnings.  Reimbursement  systems  must 
be  developed  that  include  nurse  practitioners  as  reim- 
bursable professionals  whether  or  not  they  are  directly 
employed  by  an  organization  or  a physician.  Informa- 
tional programs  aimed  at  increasing  public  awareness  of 
the  expanded  role  of  nurse  practitioners  are  needed.  The 
goal  of  high-quality,  affordable,  comprehensive  primary 
care  services  presents  a formidable  challenge  to  all 
health  care  professionals.  We  cannot  afford  to  have  bar- 
riers that  prevent  the  full  use  of  competent,  cost-effec- 
tive, primary  care  professionals. 
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Prognosis  and  Treatment  of  Burns 

ROBERTA  MANN,  MD,  and  DAVID  HEIMBACH,  MD,  Seattle , Washington 

Survival  rates  for  burn  patients  in  general  have  improved  markedly  over  the  past  several  decades.  The  de- 
velopment of  topical  antibiotic  therapy  for  burn  wounds,  the  institution  of  the  practice  of  early  excision 
and  grafting,  and  major  advances  in  intensive  care  management  have  all  contributed  to  this  success.  In 
this  review  we  address  these  3 important  advances  in  the  modern  treatment  of  burn  injuries  and  provide 
a brief  historical  overview  of  these  accomplishments  and  others,  emphasizing  specific  achievements  of 
note  and  promises  for  the  future.  We  also  discuss  3 topics  of  interest  to  burn  physicians,  including  the 
special  problems  and  high  mortality  of  elderly  burn  patients,  the  disturbingly  high  mortality  in  burn  pa- 
tients with  inhalation  injury,  and  the  possible  use  of  artificial  skin  to  facilitate  rapid  wound  closure. 

(Mann  R,  Heimbach  D:  Prognosis  and  treatment  of  burns.  West ) Med  1 996;  1 65:21 5-220) 


The  progress  that  has  been  made  in  burn  care  over  the 
past  four  decades  has  dramatically  increased  sur- 
vival rates  for  burn  victims.1'2  The  advances  that  led  to 
this  success  accompanied  the  following  three  giant  steps 
in  the  history  of  modern  burn  care: 

• The  introduction  of  topical  antibiotic  therapy  into 
the  wound  care  armamentarium; 

• The  adoption  of  the  technique  of  excising  the  burn 
eschar  of  large  burns;  and 

• Improvements  in  the  technology  and  clinical  skill 
in  the  management  of  burn  wounds,  resuscitation,  and 
nutrition  and  the  prevention  and  management  of  associ- 
ated pulmonary  problems. 

These  three  areas  of  clinical  advancement  have  merged 
to  produce  an  LA50  of  70%  (half  of  patients  with  70%  of 
the  total  body  surface  area  burned  will  survive)  compared 
with  an  LA50  of  less  than  50%  in  1952  (Figure  1 ).3 

In  this  review,  we  address  the  three  most  important 
advances  in  the  modern  treatment  of  burn  injuries.  The 
contribution  to  improved  mortality  made  from  these 
three  giant  steps  has  changed  the  prognosis  of  burn 
injuries  substantially.  Next,  we  provide  a brief  historical 
overview  of  the  progress  of  mortality  of  burn  injuries. 
Finally,  we  discuss  three  topics  of  interest  to  those  who 
routinely  care  for  patients  with  burns,  including  the  spe- 
cial problems  and  high  mortality  of  elderly  burn 
patients,  the  disturbingly  high  mortality  in  burn  patients 
with  inhalation  injury,  and  the  possible  use  of  artificial 
skin  for  facilitating  rapid  wound  closure  when  donor  site 
healing  is  problematic. 

Three  Giant  Steps 

Topical  Antibiotic  Therapy 

Safe,  effective  topical  antimicrobial  therapy  for  bum 


wounds  was  first  introduced  in  the  mid-1960s.4  By  the 
early  1970s,  decreased  mortality  was  reported  in  burn 
patients  treated  with  topical  antibiotic  therapy.5-7  Over  a 
ten-year  period,  the  treatment  of  burn  wounds  with  either 
0.5%  silver  nitrate  solution,  mafenide  acetate  cream,  or 
silver  sulfadiazine  cream  became  the  standard  method  of 
care  for  controlling  the  microbial  environment  of  burn 
wounds.  The  limitations  of  topical  antibiotic  therapy 
were  discussed  in  1974,  when  it  was  observed  that  all 
topical  agents  are  roughly  similar  in  their  ability  to  con- 
trol burn  wound  sepsis  and  that  all  reduce  mortality  by 
about  the  same  degree.8  Furthermore,  the  development  of 
topical  antibiotic  therapy  for  burn  wounds  served  more  to 
delay  the  onset  of  wound  sepsis  than  to  prevent  it,  and  the 
benefits  applied  to  only  small  and  moderate-sized  bums, 
with  seemingly  no  effect  on  the  mortality  of  massive 
bums.  At  the  same  time,  these  drawbacks  were  specifi- 
cally addressed  with  the  introduction  of  a technique  of 
primary  bum  wound  excision,  and  a convincing  argu- 
ment was  made  about  why  burn  eschars  should  be  sepa- 
rated from  the  healing  wound.  The  plan  was  to  develop  a 
system  of  bum  care  that  is  directly  based  on  the  surgical 
principle  of  immediate  debridement  of  necrotic  tissue 
and  primary  wound  closure.8 

Primary  Excision  and  Grafting  of  the  Burn  Wound 

The  first  favorable  report  of  the  use  of  primary  exci- 
sion of  burn  wounds  came  in  the  mid- 1940s,  in  the  after- 
math  of  the  Boston,  Massachusetts,  infamous  Coconut 
Grove  fire.9  The  technique  did  not  merit  high  acclaim 
during  the  1950s,  however,  because  of  clinicians’  limit- 
ed ability  to  support  the  huge  metabolic  demands  that 
inevitably  accompanied  the  procedure.1011  In  fact,  in 
1960  the  procedure  fell  into  disrepute  when  the  cases  of 
25  patients  with  large  burns  who  underwent  fascial  exci- 
sion and  grafting  were  compared  with  those  of  patients 
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Figure  1. — A schematized  time  line  of  important  advances  in  burn  care  is  shown.  ICU  = in- 
tensive care  unit,  LASo  = survival  of  half  of  patients,  depending  on  the  percentage  of  total 
body  surface  area  (TBSA)  burned,  Rx  = therapy,  TPN  = total  parenteral  nutrition 


who  had  delayed  grafting  and  grafting  on  granulation 
tissue.  Mortality  was  not  increased,  but  neither  was  it 
decreased,  thus  safety  if  not  effectiveness  was  ensured.12 
In  1970,  concurrent  with  pronounced  advances  in  criti- 
cal care  management  of  burn  patients,  the  concept  of 
early  excision  and  grafting  was  reintroduced  with  a clas- 
sic description  of  the  tangential  excision  procedure.13  In 
1974,  improved  survival  and  a shorter  time  to  wound 
closure  were  reported  in  patients  with  burns  of  10%  to 
65%  of  total  body  surface  area  when  treated  with  exci- 
sion and  grafting  (with  silver  nitrate  dressings)  versus 
silver  nitrate  alone.8  In  1988  the  mortality  of  children 
with  burn  injuries  was  substantially  reduced  through  the 
use  of  prompt  eschar  excision.14  In  1989  patients  were 
randomly  assigned  to  receive  either  early  excision  or 
topical  antimicrobial  therapy  and  skin  grafting  after 
spontaneous  eschar  separation.  Mortality  from  burns 
without  inhalation  injury  was  decreased  by  early  exci- 
sion from  45%  to  9%  in  patients  who  were  17  to  30 
years  of  age  (P  < .025). 15  These  and  many  other  studies 
confirm  the  improvements  in  survival  and  decreased 
length  of  hospital  stay  that  can  be  achieved  with  the 
practice  of  early  excision,  even  for  large  burns. 

Advances  in  Technology  and  Clinical  Skill 

Although  the  practice  of  early  excision  and  grafting 
has  had  considerable  effect  on  survival  for  patients  with 
massive  burns,  other  factors  have  contributed  substan- 
tially to  its  success.  These  include  the  somewhat  intan- 
gible gains  in  clinical  insight  that  come  from  years  of 
experience  in  caring  for  burn  patients.  More  tangible 
factors  include  advanced  intensive  care  unit  monitoring 
and  nursing  protocols,  better  ventilators,  and  better  skill 
in  surgical  departments.  In  one  series,  the  cases  of  57 
adults  patients  with  massive  burns  (>50%  of  total  body 
surface  area)  from  1980  to  1989  were  compared  with 
those  of  56  patients  with  similar  massive  burns  in  the 
period  between  1970  and  1979.  The  results  show  a sig- 
nificant improvement  (P  < .01 ) in  the  survival  rate  of  the 
more  recent  patients,  attributed  to  improvements  in  the 


early  treatment  of  inhalation  injury,  sepsis,  and  multior- 
gan failure.1  The  cases  of  15  patients  from  1978  to  1979 
were  compared  with  those  of  16  patients  treated  in  1980 
to  1981 . Early  excision  was  practiced  in  both  groups,  but 
during  the  first  week  in  the  later  group.  Factors  noted  to 
contribute  to  improved  survival  were  early  endotracheal 
intubation  with  the  application  of  positive  end-expiratory 
pressure  before  evidence  of  pulmonary  dysfunction;  the 
elimination  of  Swan-Ganz  and  central  venous  lines  for 
early  volume  restoration  unless  absolutely  necessary; 
the  addition  of  hypertonic  saline  solution  and  protein 
infusions  during  the  first  24  hours  of  resuscitation  along 
with  Ringer's  lactate  alone,  resulting  in  a 30%  decrease 
in  fluid  requirements;  the  rapid  institution  of  nutritional 
support  beginning  day  3 using  a combination  of  periph- 
eral hyperalimentation  and  tube  feeding;  and  early 
eschar  excision  and  grafting  beginning  in  the  first  week 
rather  than  the  second  or  third  week,  as  previously  prac- 
ticed.16 General  improvements  in  the  management  of 
critically  injured  patients  have  contributed  substantially 
to  the  improved  mortality  rates  of  burn  patients. 

The  benefits  and  limitations  of  burn  wound  excision 
were  discussed  in  1992,  when  the  technique  was  viewed 
in  the  larger  context  of  the  total  care  and  rehabilitation 
of  patients  with  burn  injury.  Several  factors  were  named 
that  may  have  contributed  to  the  decreased  mortality 
seen  after  the  institution  of  early  excision  and  grafting, 
including  improved  antibiotic  regimens,  improved 
modes  of  ventilatory  support,  and  improved  methods  of 
managing  the  postburn  hypermetabolic  response,  such 
as  better  nutrition.  It  was  also  stressed  that  the  benefits 
of  excisional  therapy  lie  not  in  the  excision  itself,  but  in 
the  ability  to  accomplish  rapid  wound  closure  with  skin 
grafts.  Attention  was  called  to  the  major  unresolved 
problem  in  burn  wound  care  today:  the  unsatisfactory 
appearance  and  functional  impairment  that  may  attend 
the  scars  of  deep  bums.17 

Historical  Overview  of  Burn  Mortality 

The  most  important  factors  associated  with  mortality. 
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namely,  patient  age  and  extent  of  bum.  have  not  changed. 
As  early  as  1902,  it  was  shown  that  the  survival  of  burned 
patients  was  related  to  patients’  age  and  extent  of  total 
body  surface  area  burned.18  In  1961  the  prognostic  value 
of  the  simple  addition  of  age  plus  the  percentage  of  burn 
surface  area  was  shown.  Although  this  finding  was  not 
published  in  the  surgical  literature,  it  gained  wide  accep- 
tance and  became  the  most  common  method  used  in  pre- 
dicting mortality  in  burn  patients.1''  In  1982  other  factors 
were  found  that  substantially  influence  survival,  includ- 
ing the  admission  leukocyte  count,  admission  serum 
osmolality,  the  involvement  of  inflammable  liquid,  and 
the  presence  of  preexisting  mental  disorders,  circulatory 
disease,  and  digestive  disease.211  Still  other  factors  found 
that  significantly  affected  survival  in  a series  of  patients 
included  the  arterial  pH  and  serum  protein  concentration 
at  the  beginning  of  treatment.21  Despite  these  later 
attempts  to  better  identify  patients  at  high  risk  of  dying, 
it  was  again  shown  in  1991  that  mortality  from  burns  was 
directly  proportional  to  the  extent  of  injury  and  the 
patient’s  age.22 

In  the  1960s,  burn  shock  was  the  leading  cause  of  in- 
hospital  death  after  major  burns.23  Due  to  the  release  of 
neuroendocrine  factors  at  the  time  of  injury,  extensive 
burns  evoke  circulatory  derangements  at  both  local  and 
systemic  levels,  which  may  quickly  lead  to  cardiovascu- 
lar collapse.24  The  term  "burn  shock”  describes  the  rapid 
onset  of  circulatory  failure  that  occurs  over  the  first  72 
hours  after  injury  if  inadequately  treated.  The  most 
important  breakthrough  in  the  successful  management 
of  burn  shock  proved  to  be  the  discovery  that  the  expe- 
ditious administration  of  fluid  could  prevent  its  disas- 
trous course. 

In  1923,  after  the  cases  of  21  victims  of  the  1921 
Rialto  Theater  fire  in  New  Haven,  Connecticut,  were 
analyzed,  it  was  noted  that  burn  shock  was  due  to 
intravascular  fluid  loss.25  Since  then,  debate  has  raged 
over  the  optimal  fluid  resuscitation  regimen  to  be  used  to 
prevent  burn  shock.  The  1978  Consensus  Development 
Conference  on  burn  care  issued  a statement  that  fluid 
restoration  in  the  first  24  hours  should  be  with  a bal- 
anced isotonic  salt  solution  such  as  Ringer's  lactate,  that 
such  a solution  was  as  effective  as  colloid-containing 
fluids  for  the  initial  resuscitation,  that  colloid  was  of 
value  in  the  period  beginning  24  hours  after  a burn,  and 
that  the  complete  restoration  of  plasma  volume  as  soon 
as  possible  after  capillary  leakage  was  resolved  was  ben- 
eficial.26 As  a result,  burn  shock  is  now  prevented  or 
reversed  in  70%  to  95%  of  cases  when  applied  in  a burn 
referral  center.2728 

As  the  pathophysiology  of  burn  shock  was  finally 
being  understood  and  conquered,  infection  became  the 
great  killer  of  burn  patients.  The  "conservative”  method 
of  burn  wound  management  that  was  widely  used  con- 
sisted of  topical  antimicrobial  therapy  until  spontaneous 
eschar  separation,  followed  by  autografting.  Eschar  sep- 
aration is  caused  by  the  process  of  bacterial  enzymatic 
digestion  at  the  surface  of  the  wound.  Although  topical 
antibiotics  are  helpful  in  maintaining  microorganism 


counts  below  an  invasive  level,  they  also  slow  the  natur- 
al process  of  eschar  separation  by  decreasing  the  con- 
centration of  enzymatic  lysins  available  in  the  wound. 
Morbidity  is  prolonged  as  weeks  are  spent  waiting  for 
the  eschar  to  separate  and  fall  off  so  that  skin  grafts  can 
be  placed  on  granulation  tissue.  Furthermore,  even 
though  the  burn  wound  itself  may  remain  free  of  inva- 
sive infection,  the  eschar  remains  present  as  a source  of 
seeding  to  other  vulnerable  areas,  particularly  the  respi- 
ratory tract.  In  1962  respiratory  tract  damage  was  target- 
ed as  the  principal  killer  of  burned  patients.29  This  was 
confirmed  in  1970  when  it  was  shown  that  pulmonary 
sepsis  was  the  principal  cause  of  death  among  a series  of 
burn  patients.30  In  1979  late  infectious  complications 
were  reported  to  have  supplanted  circulatory  collapse  as 
the  leading  cause  of  in-hospital  death.31  These  late  infec- 
tious complications  are  more  commonly  from  a pul- 
monary source  than  from  the  burn  wound  itself. 

In  summary,  a comprehensive  review  of  the  literature 
reveals  that  in  1996,  the  major  factors  associated  with 
mortality  in  burn  patients  are  age  and  percentage  of  total 
body  surface  area  burned.  The  presence  of  inhalation 
injury  and  comorbidity  are  other  crucial  factors.  Early 
excision  and  grafting  have  supplanted  conservative  man- 
agement as  the  recommended  treatment  of  large  burns, 
except  perhaps  in  elderly  patients.32  The  fatal  conse- 
quences of  pulmonary  complications  are  emphasized  in 
the  literature,  and  aggressive  methods  of  pulmonary 
management  are  recommended.33 

Special  Considerations 

Elderly  Burn  Patients 

Older  adults  (in  general,  those  older  than  60  years) 
constitute  a special  population  of  burn  patients.  For  any 
given  burn  size,  their  mortality  is  higher  than  for  younger 
persons.  Older  patients  have  decreased  physiologic 
reserve,  which  renders  them  less  able  to  tolerate  the 
metabolic  demands  of  serious  injury.34  The  thinner  skin 
of  older  adults  leads  to  larger  and  deeper  burns  and  deep- 
er donor  sites.  Delayed  donor-site  healing  is  a major 
cause  of  postburn  morbidity  in  older  patients  that  is  relat- 
ed to  an  age-dependent  slow  rate  of  epidermal  prolifera- 
tion.33 The  threat  of  pneumonia  is  ever  present  in  older 
patients  and  has  been  shown  to  be  a significant  factor 
affecting  mortality  in  all  burn  patients.30  Impaired  senses 
and  slow  reaction  time — often  the  factors  that  cause  the 
injury  in  the  first  place — contribute  to  the  difficulty  in 
managing  the  logistics  of  wound  care  and  activities  of 
daily  living  for  these  patients.  Older  people  who  were  liv- 
ing alone  when  they  were  injured  seldom  return  to  their 
former  level  of  functioning  and  commonly  require  alter- 
ations in  living  arrangements,  a situation  that  can  be  psy- 
chologically devastating  to  bum  survivors. 

In  1955,  it  was  noted  that  there  were  no  reports  of 
patients  older  than  60  years  surviving  with  greater  than 
10%  burns.36  Sixteen  years  later,  it  was  again  noted  that 
no  patients  older  than  60  years  with  burns  over  greater 
than  30%  of  the  total  body  surface  area  survived.37  In  a 
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series  of  burned  aged  patients,  survival  was  improved 
with  the  use  of  0.5%  silver  nitrate  solution.  In  1983,  the 
concept  that  adequate  urine  output  is  an  indicator  of  ade- 
quate volume  status  during  burn  resuscitation,  especial- 
ly in  elderly  patients,  was  challenged.  It  was  concluded 
that  physiologic  profile  monitoring  (pulmonary  artery 
catheterization)  in  older  patients  is  a useful  guide  to  the 
precise  management  of  fluid  restoration  and  the  early 
detection  and  treatment  of  ventricle  dysfunction  and  that 
these  result  in  improved  survival.38  In  1995,  the  mortali- 
ty of  a group  of  1 1 1 octogenarians  was  reported  to  be 
26%,  the  patients  on  average  faring  better  than  their  pre- 
dicted mortality  rates  as  derived  using  either  the  Baux 
Index,  the  Bull  Table,  or  the  Abbreviated  Burn  Severity 
Score.39  This  improvement  in  mortality  has  not  been 
reported  elsewhere,  however,  and  the  literature  suggests 
that  survival  rates  have  not  improved  substantially  over 
the  past  20  years  in  elderly  patients  with  large  burns.40 

There  is  a positive  note  regarding  the  outcome  of 
elderly  burn  patients.  In  1992,  decreased  mortality  was 
reported  in  patients  older  than  65  years  at  a burn  center, 
achieved  by  increasing  the  number  of  nurses,  changing 
local  burn  wound  treatment,  improving  the  documenta- 
tion of  wound  status  and  general  conditions,  and 
improving  nutritional  support.  As  the  general  population 
ages,  more  experience  is  gained  in  the  management  of 
the  special  problems  of  older  patients.  Literature  reports 
compare  traditional  with  nonstandard  treatment  methods 
to  ensure  that  results  improve.32,41'42  Social  and  rehabilita- 
tion services  have  become  standard  components  of  burn 
care  for  elderly  patients  and  provide  more  today  in  the 
way  of  services  and  facilities  than  ever  before.  The  stage 
is  set  for  making  noticeable  improvements  in  the  mor- 
tality of  older  burn  patients.  Because  older  patients  often 
survive  the  resuscitation  phase  only  to  die  of  complica- 
tions during  the  prolonged  wound  healing  phase,  early 
wound  closure  with  artificial  skin  may  indeed  prove  life- 
saving for  these  vulnerable  patients. 

Inhalation  Injury 

As  many  as  a third  of  patients  with  major  burns  have 
associated  inhalation  injury,  often  a lethal  concomitant 
insult  to  otherwise  less  serious  burn  injuries.43  In  1973, 
investigators  labeled  inhalation  injury  as  the  major  threat 
to  burn  patients.  In  a series  of  100  patients  with  smoke 
inhalation,  pulmonary  complications  developed  in  22, 
with  86%  mortality.44  In  a review  of  the  literature  in 
1981,  it  was  concluded  that  inhalation  injury  was  still  a 
primary  determinant  of  survival  following  major  burns.45 
Further  literature  reviews  in  the  1990s  confirmed  the  fact 
that  not  much  progress  has  been  made  in  improving  the 
survival  rates  of  patients  with  smoke  inhalation  in  com- 
bination with  major  burns.46 

Inhalation  injury  may  be  described  as  an  acute  respi- 
ratory tract  injury  caused  by  steam  or  toxic  inhalants 
such  as  fumes,  gases,  or  mists.47  Thermal  inhalation 
injuries  per  se  are  rare  due  to  the  efficient  cooling  mech- 
anisms of  the  respiratory  tract.  Severe  chemical  injuries 
from  smoke  inhalation  are  common,  however,  due  to  the 


caustic  nature  of  incomplete  products  of  combustion  that 
are  released  by  burning  compounds.48  The  extent  of 
inhalation  damage  depends  on  the  composition  of  the 
burning  material,  the  concentration  of  fumes  given  off 
(whether  in  a closed  space  or  not),  the  temperature  of  the 
gases  (rarely  an  important  component),  and  the  duration 
of  exposure  of  the  patient  to  the  caustic  fumes.  The 
result  is  some  degree  of  tracheobronchitis.49  In  severely 
affected  patients,  tracheobronchial  mucosal  slough  and 
airway  obstruction  from  cellular  debris  subsequently 
develop,  followed  by  pneumonia  and  the  potential  for 
invasive  sepsis.  The  burn  induces  inflammatory  cas- 
cades that  result  in  pulmonary  leukocyte  and  macro- 
phage activation,  thereby  worsening  the  injurious  effect 
on  the  lungs.  This  inflammatory  response  persists  until 
final  wound  closure  is  achieved. 

Optimism  is  expressed  in  the  literature  that  mortality 
for  patients  with  combined  burn  and  inhalation  injuries  is 
improving.  Much  of  the  credit  is  attributed  to  general 
advances  in  intensive  care  management,  improved  infec- 
tion control  measures,  and  better  antibiotic  combinations 
for  the  treatment  of  pneumonia.  Improvements  in  the  ven- 
tilatory management  of  these  patients  have  been  shown 
with  the  use  of  high-frequency  ventilation33  and  extracor- 
poreal membrane  oxygenation,  a treatment  method  that 
has  shown  promise  in  children  with  burns.5" 

Carbon  monoxide  toxicity  is  a type  of  inhalation 
injury  that  deserves  special  mention,  as  it  is  one  of  the 
leading  causes  of  deaths  from  fires.51  Carbon  monoxide 
is  a tasteless,  odorless,  and  colorless  gas  with  an  affinity 
for  hemoglobin  200  times  that  of  oxygen.  As  oxygen  is 
consumed  during  the  burning  process,  carbon  monoxide 
is  released.  It  then  binds  preferentially  to  the  hemoglo- 
bin molecule  in  place  of  oxygen,  shifting  the  hemoglo- 
bin-oxygen saturation  curve  to  the  left  and  resulting  in 
major  impairments  in  oxygen  delivery.  The  goal  of  the 
treatment  of  carbon  monoxide  toxicity  is  the  total  dis- 
placement of  carbon  monoxide  on  the  hemoglobin  mol- 
ecule by  oxygen  as  early  as  possible  (the  half-life  of  car- 
boxyhemoglobin  is  30  minutes  in  a patient  breathing 
100%  oxygen)  to  prevent  devastating  neurologic  seque- 
lae (anoxic  brain  injury).  Oxygen  is  usually  adminis- 
tered in  concentrations  of  90%  to  100%.  Hyperbaric 
oxygen  (2  to  3 atm)  produces  an  even  more  rapid  dis- 
placement of  carbon  monoxide  and  may  be  useful  when 
exposure  has  been  extensive.  Although  hyperbaric  oxy- 
gen therapy  is  commonly  used  for  persons  who  have 
sustained  carbon  monoxide  poisoning  without  burn 
injury,  there  is  less  acceptance  of  its  use  in  patients  with 
considerable  burns.52"54 

Skin  Substitutes 

Burn  specialists  continue  to  await  the  development  of 
the  ideal  skin  substitute.  Cultured  epithelial  autografts, 
at  one  time  thought  to  be  the  answer  to  the  wound  cov- 
erage problem,55  have  proved  to  be  disappointing.  They 
have  been  presented  as  lifesaving  therapy.55  but  long- 
term results  have  not  yet  been  reported.  Furthermore, 
recent  reports  of  the  use  of  these  allografts  describe  poor 
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graft  take  when  used  for  the  treatment  of  massive 
bums.56,57  The  lack  of  dermis  available  beneath  these  thin 
autografts  prevents  the  development  of  sturdy  skin.  The 
result  is  a fragile  scar  surface  that  bears  little  resem- 
blance to  normal  skin  for  many  months.  This  situation 
was  described  histologically  in  1988. 58  The  use  of  these 
autografts  for  smaller  or  shallower  burns  is  an  avenue 
that  remains  to  be  explored  and  one  in  which  cost-effec- 
tiveness analyses  are  critical. 

In  a 1988  multicenter  randomized  clinical  trial, 
increased  survival  was  reported  in  patients  with  life- 
threatening  burns,  associated  with  the  use  of  artificial 
skin.59  Two  years  later,  a histologic  study  of  the  product 
the  investigators  in  that  study  used,  now  called  Integra, 
was  published.60  Integra  consists  of  a dermal  substitute 
of  bovine  collagen  and  chondroitin-6-sulfate  and  an  epi- 
dermal layer  of  synthetic  polysiloxane  polymer 
(Silastic).  It  was  reported  that  with  rare  exceptions,  an 
intact  dermis  was  achieved  as  well  as  definitive  closure 
of  a complete  epidermal  layer  with  a minimum  of  scar- 
ring. Integra  is  now  available  for  clinical  use,  and  the 
results  of  clinical  studies  are  anticipated.  Many  synthet- 
ic products  have  been  developed  as  skin  substitutes,  but 
their  clinical  efficacy  and  cost-effectiveness  have  yet  to 
be  established.61'6'' 

Conclusions 

We  have  presented  a brief  overview  of  the  accom- 
plishments made  in  burn  therapy  over  the  past  several 
decades.  The  following  conclusions  can  be  drawn  from 
the  preceding  review: 

• Pronounced  improvements  have  been  made  in  the 
mortality  statistics  of  burn  patients  in  general  over  the 
past  several  decades.  The  LA50  is  currently  70%  of  the 
total  body  surface  area. 

• Infectious  complications,  mainly  pulmonary,  have 
supplanted  burn  shock  as  the  main  killer  of  burn  victims. 

• Early  excision  and  grafting  have  replaced  conserv- 
ative management  as  the  recommended  method  of  treat- 
ing large  burns,  except  perhaps  in  elderly  patients. 

• Despite  a revolution  of  advances  in  critical  care 
medicine  and  surgical  treatment,  burn  patients  older  than 
60  years  and  those  with  inhalation  injury  continue  to 
have  disproportionately  high  mortality. 

The  development  of  a satisfactory  skin  substitute  is 
on  the  horizon.  Measures  of  success  must  include  clini- 
cal effectiveness  in  achieving  wound  closure  and  cost- 
feasibility  studies. 
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Important  Advances  in  Clinical  Medicine 


Preventive  Medicine  and  Public  Health 

Ronald  P.  Hattis,  MD,  MPH,  and  Richard  Hart,  MD,  DrPH,  Section  Editors 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  pre- 
ventive medicine  and  public  health.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  be- 
come reasonably  firmly  established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple 
epitome,  and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those 
who  may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  schol- 
ars to  stay  abreast  of  progress  in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Preventive  Medicine  and  Public 
Health  of  the  California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Ronald  P.  Hattis, 
MD,  MPH,  Richard  Hart,  MD,  and  the  panel. 


Epidemiology  and  Control  of 
Coccidioidomycosis  in  California 

Coccidioidomycosis  is  a fungal  disease  endemic  princi- 
pally to  certain  parts  of  the  southwestern  United  States 
and  northwestern  Mexico  and  caused  by  Coccidioides 
immitis.  The  disease  was  first  described  in  Argentina  in 
1892,  but  it  was  during  the  dust  bowl  migrations  of  the 
1930s  that  the  full  clinical  spectrum  of  coccidioidomyco- 
sis and  its  importance  as  a public  health  hazard  for 
Californians  residing  in  the  southern  San  Joaquin  Valley 
and  the  high  desert  were  recognized.  Although  occasion- 
ally epidemic,  coccidioidomycosis  has  principally  been 
an  endemic  disease  in  certain  California  counties,  with  a 
background  incidence  of  about  450  cases  reported  per 
year.  In  the  early  1990s,  however,  there  was  a major 
resurgence  of  the  disease  in  California  that  has  led  to  a re- 
examination of  public  health  control  strategies. 

Coccidioides  immitis  is  a dimorphic  fungus  that  grows 
as  a mold  in  the  upper  levels  of  soil  (saprobic  phase)  and 
as  spore  in  its  tissue  (parasitic)  phase.  Ideal  conditions  for 
growth  are  a semiarid  climate  with  a short,  intense  rainy 
season.  Under  favorable  conditions,  mycelia  will  grow 
and  form  arthroconidia  at  their  distal  tips;  these  arthro- 
conidia  will  break  off  from  the  mycelia  and  become  air- 
borne with  the  slightest  disturbance.  Humans  and  other 
vertebrate  hosts  are  exposed  to  C immitis  by  inhaling  air- 
borne arthroconidia,  which  expand  to  form  characteristic 
spherules  in  the  lungs  at  body  temperature.  These 
spherules  cleave  to  form  endospores  that  are  released 
when  the  spherule  bursts  and,  in  turn,  mature  into  new 
spherules.  Immune  response  is  cell-mediated,  and  investi- 
gators are  gaining  insight  into  which  antigens  are  im- 
munogenic. Symptomatic  infection  occurs  in  40%  of 
patients,  with  the  principal  symptoms  being  cough,  fever, 
and  chest  pain.  In  a notable  number  of  patients  with  pri- 
mary infection,  erythema  nodosum  will  appear  on  the 
lower  extremities,  heralding  the  immunologic  control  of 


the  infection;  early  investigators  called  this  symptom  com- 
plex “valley  fever."  The  risk  of  dissemination  is  about  2% 
overall,  but  is  increased  for  African  Americans,  Filipinos, 
Native  Americans,  pregnant  women,  elderly  patients,  and 
patients  who  are  immunosuppressed.  Principal  complica- 
tions are  osteomyelitis,  arthritis,  and  meningitis,  all  of 
which  are  difficult  and  expensive  to  treat. 

The  risk  factors  for  acquiring  coccidioidomycosis  are 
exposure  to  dust  during  dry  and  windy  conditions  or  be- 
cause of  the  disruption  of  soil  (for  example,  from  con- 
struction) and  exposure  to  soil  (during  archaeologic  digs, 
for  instance).  Infection  is  common  in  residents  of  endemic 
areas.  In  studies  of  Native  American  children  living  in  an 
endemic  area  of  Arizona,  the  prevalence  of  infection  was 
9%  among  children  younger  than  5 years  and  47%  among 
5-  to  14-year-olds.  As  a result  of  seminal  studies  of  coc- 
cidioidomycosis among  Army  Air  Corps  trainees  in  the 
San  Joaquin  Valley  during  World  War  II,  one  investigator 
observed  that  “practically  every  long-time  resident  of 
Phoenix,  Arizona,  Bakersfield,  California,  or  El  Paso, 
Texas,  will  have  had  his  personal  bout  with  CocciclioidesT 

The  recent  epidemiology  of  coccidioidomycosis  in 
California  is  characterized  by  three  interlinked  epi- 
demics. The  first  is  the  pronounced  statewide  increase  in 
the  number  of  reported  cases  that  occurred  between  1991 
and  1995.  During  this  five-year  period.  14,086  cases  of 
coccidioidomycosis  were  reported  to  the  California 
Department  of  Health  Services,  with  a peak  of  4,5 1 7 
cases  in  1992.  Of  these  cases,  8,931  (63%)  were  reported 
from  Kern  County.  Only  in  1996  has  the  incidence  begun 
to  approximate  that  of  the  pre-epidemic  period,  with  176 
cases  reported  through  week  10.  This  outbreak  was  prob- 
ably the  result  of  many  factors,  but  two,  the  immigration 
of  a nonimmune  population  to  endemic  areas  and  cli- 
matic conditions  that  were  favorable  to  a multiyear  bloom 
of  C immitis , were  probably  the  most  important. 

The  second  outbreak  was  one  that  occurred  in  Ventura 
County  and  was  directly  linked  to  dust  clouds  that  em- 
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anated  from  landslides  in  the  Santa  Susanna  Mountains 
caused  by  the  Northridge  earthquake  in  January  1994.  In 
all,  170  cases  were  reported  in  a seven-week  period  fol- 
lowing the  earthquake.  This  outbreak  is  unusual  in  that 
Ventura  County  is  not  typically  considered  a hyperen- 
demic area  of  coccidioidomycosis,  although  the  Santa 
Susanna  Mountains  are  part  of  the  range  that  demarcates 
the  southern  range  of  the  San  Joaquin  Valley.  The  cli- 
matic and  soil  factors  that  led  to  the  general  outbreak  of 
coccidioidomycosis  centered  in  Kern  County  also  may 
have  led  to  a similar  bloom  of  C immitis  on  the  southern 
edge  of  the  Tehachapi  range. 

The  third  outbreak,  which  is  intimately  intertwined 
with  the  first,  has  occurred  among  patients  with  human  im- 
munodeficiency virus  (HIV)  infection  in  California. 
Coccidioidomycosis  in  the  presence  of  HIV  infection  be- 
came a defining  illness  for  the  acquired  immunodeficiency 
syndrome  (AIDS)  in  the  Centers  for  Disease  Control’s 
1987  revision  of  the  AIDS  case  definition.  From  1987  to 
August  31,  1995,  317  cases  of  coccidioidomycosis  had 
been  reported  among  AIDS  patients  in  California;  in  158 
(50%)  of  these,  coccidioidomycosis  was  the  first  AIDS- 
defining  opportunistic  infection.  Although  accounting  for 
only  0.3%  of  all  AIDS-defining  illnesses  in  California  dur- 
ing this  period,  coccidioidomycosis  accounted  for  3.5%  of 
new  AIDS  diagnoses  in  Kern  County,  2.9%  in  Tulare 
County,  and  2.2%  in  San  Luis  Obispo  County. 
Interestingly,  AIDS  patients  who  had  coccidioidomycosis 
as  an  AIDS-defining  diagnosis  were  significantly  more 
likely  to  be  injection-drug  users  ( 1 8%)  than  those  who  had 
other  AIDS-defining  diagnoses  (9%;  P = .006). 

The  prevention  of  coccidioidomycosis  is  difficult,  and 
efforts  in  the  past  have  focused  on  preventing  infection 
among  short-term  residents,  such  as  military  trainees,  in 
endemic  areas.  In  work  with  the  Army  Air  Corps  in 
World  War  II,  one  investigator  focused  on  dust  control — 
limiting  construction  during  peak  months,  planting 
lawns,  and  paving  roads  and  airstrips — to  decrease  the 
risk  of  infection.  In  one  study,  the  attack  rate  among  sus- 
ceptible persons  was  0.65%  among  recruits  at  Minter 
Field  in  Kern  County,  where  these  measures  were  em- 
ployed, compared  with  10%  among  German  prisoners  of 
war  in  a detention  facility  adjacent  to  Minter  Field  where 
these  measures  were  not  employed  during  the  same  70- 
day  period.  Although  other  types  of  environmental  con- 
trols have  been  discussed,  such  as  the  widespread 
application  of  fungicides  or  the  use  of  respirators  for  con- 
struction workers,  the  ubiquity  of  the  organism  in  its  nat- 
ural environment  makes  these  measures  and  our 
traditional  strategy  of  dust  control  less  than  adequate  for 
controlling  long-term  exposure  to  the  disease. 

If  we  are  unable  to  control  long-term  exposure  to  C 
immitis , the  only  remaining  reasonable  strategy  to  pursue 
is  immunization.  Attempts  have  been  made  to  develop  a 
vaccine  for  coccidioidomycosis,  but  these  have  been  un- 
successful. Nevertheless,  with  the  advancements  in  our 
understanding  of  the  biology  of  the  immune  response  to  C 
immitis  and  with  the  general  advancement  in  the  tech- 
niques of  molecular  biology,  coccidioidomycosis  would 


seem  a logical  target  for  vaccine  development.  Unfortu- 
nately, given  a commercial  market  limited  to  endemic  ar- 
eas, it  is  unlikely  that  vaccine  manufacturers  would 
embrace  development. 

Coccidioidomycosis  has  long  been  and  continues  to  be 
a preventive  medicine  problem  for  the  armed  forces,  how- 
ever, and  the  Army,  Navy,  Marines,  and  Air  Force  still  de- 
ploy large  numbers  of  personnel  to  endemic  areas. 
Perhaps  the  time  is  right  for  a new  public-private  partner- 
ship to  be  forged  among  commercial  biotechnology  firms, 
the  Department  of  Defense,  and  the  Public  Health  Service 
to  exploit  the  new  molecular  biology  and  to  focus  an  in- 
tensive research  effort  on  a vaccine  to  prevent  this  impor- 
tant infection. 

GEORGE  W.  RUTHERFORD.  MD 

MARK  F.  BARRETT 

Berkeley,  California 
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Occupational  Lead  Exposure 
and  Management 

Many  adverse  health  effects  of  lead  exposure  are  recog- 
nized, including  cardiovascular,  reproductive,  neurotoxic, 
metabolic,  and  hematologic  abnormalities.  As  researchers 
have  developed  more  sensitive  indicators  of  outcomes,  no 
clear  threshold  for  lead’s  toxic  effects  has  been  found.  To 
establish  a practical  objective  for  controlling  the  problem 
of  occupational  lead  exposure.  Healthy  People  2000  pro- 
poses the  elimination  of  “exposures  which  result  in  work- 
ers having  blood  lead  concentrations  greater  than  25  pg 
per  dl  [1.21  fxmol  per  liter]  of  whole  blood.’’  The  accom- 
plishment of  this  goal  is  supported  by  two  national  lead 
standards  established  by  the  Occupational  Health  and 
Safety  Administration  (OSHA) — one  for  general  industry 
(1979)  and  a newer  one  for  construction  work  (1993). 
These  standards  require  workplace  monitoring  by  em- 
ployers and  establish  medical  monitoring  for  exposed  em- 
ployees. Public  health  agencies,  however,  do  not  routinely 
receive  information  to  assess  the  actual  exposures;  in- 
stead. they  do  surveillance  primarily  through  the  reporting 
of  blood  levels  by  laboratories  under  mandatory  state  lead 
surveillance  programs. 

There  are  now  23  state  lead  registries  that  report  blood 
levels  to  the  Adult  Blood  Lead  Epidemiology  and  Sur- 
veillance Program  at  the  Centers  for  Disease  Control  and 
Prevention.  Data  from  1994  indicate  that  there  are  12.137 
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adults  with  blood  lead  levels  of  1.21  punol  per  liter  (25 
|xg  per  dl)  or  higher,  and  that  extrapolates  to  about  19,000 
cases  nationwide.  Research  has  shown  that  about  95%  of 
cases  of  adult  lead  intoxication  are  occupational  in  origin. 
Given  the  recent  implementation  of  the  construction  in- 
dustry standard,  data  from  the  Occupational  Lead 
Poisoning  Prevention  Program  (OLPPP)  at  the  California 
Department  of  Health  Services  begin  to  define  the  contri- 
bution of  construction  work  to  the  overall  lead  problem. 
In  1993,  the  California  OLPPP  received  reports  on  1,163 
workers  with  elevated  lead  levels  (>1 .21  pmol  per  liter), 
with  161  (11%)  from  the  construction  industry.  By  com- 
parison, 32%  of  reports  are  from  storage  battery  manu- 
facturers, 13%  from  smelting  industries,  and  7%  from 
automotive  radiator  repair  shops.  The  1994  data  showed 
1,332  cases  of  elevated  levels,  with  106  (8%)  from  con- 
struction industries. 

These  surveillance  data  indicate  that  occupational 
lead  exposure  and  poisoning  remain  a substantial  prob- 
lem as  we  approach  the  millennium.  This  point  is  under- 
scored by  the  recognition  of  widespread  noncompliance 
with  the  OSHA  standard’s  requirements  for  blood  testing 
of  lead  workers.  For  example,  only  10  of  405  wrecking 
and  demolition  companies  and  43  of  4,768  painting  con- 
tractors in  California  reported  blood  lead  levels  in  1994. 

Although  there  is  good  reason  to  think  that  the  nation 
will  not  meet  the  Healthy  People  2000  objective  to  elimi- 
nate notable  lead  exposures,  overall  lead  levels  appear  to 
be  falling  in  the  United  States.  Results  from  the  Third 
National  Health  and  Nutrition  Examination  Survey 
(NHANES  III)  (1988  through  1991)  showed  a geometric 
mean  blood  lead  level  for  all  ages  to  be  0.14  pmol  per 
liter  (2.8  p,g  per  dl),  which  is  down  from  0.62  pmol  per 
liter  (12.8  p,g  per  dl)  in  the  NHANES  II  ( 1976  through 
1980.)  The  declines  were  relatively  consistent  across  all 
age  categories.  Nevertheless,  in  the  NHANES  III,  0.5% 
of  adults  aged  20  to  49  years  had  blood  lead  levels  of  1 .2 1 
pmol  per  liter  or  higher,  as  did  0.3%  of  adults  aged  50  to 
69  years.  Most  of  these  adult  elevations  can  be  attributed 
to  occupational  exposure. 

Various  methods  have  been  proposed  to  improve  the 
control  of  occupational  lead  poisoning.  Efforts  to  develop 
lead  registries  in  states  that  do  not  have  them  and  to  stan- 
dardize the  practices  among  registries  would  allow  for 
better  surveillance  and,  an  important  element,  case  recog- 
nition. More  personnel  available  to  investigate  reported 
cases  would,  in  all  likelihood,  lead  to  the  recognition  of 
cases  among  co-workers  and  improved  exposure  control. 
Placing  broader  requirements  on  employers  for  blood 
lead  medical  surveillance  has  also  been  advocated. 

A different  approach  to  the  problem  is  true  exposure 
surveillance  (or  hazard  surveillance).  In  this  method,  a 
list  of  lead-using  industries  would  be  established  for  the 
puipose  of  tracking  the  uses  of  this  toxic  agent  and  better 
determining  the  groups  at  risk.  A pilot  project  of  this  type 
has  been  implemented  with  the  automotive  radiator  in- 
dustry in  Los  Angeles  and  San  Bernardino  counties, 
California.  As  a result  of  efforts  to  systematically  identify 
the  companies,  to  work  with  them  to  develop  on-site  lead 


poisoning  prevention  programs,  and  to  maintain  regular 
contact,  the  percentage  of  employees  in  medical  surveil- 
lance went  from  9%  to  95%. 

Apart  from  enhanced  medical  and  hazard  surveil- 
lance, another  way  to  advance  towards  the  Healthy 
People  2000  goal  is  to  eliminate  or  reduce  the  uses  of 
lead.  Product  substitution  or  elimination  is  a key  princi- 
ple in  occupational  and  environmental  health.  It  has  been 
used  successfully  in  US  lead  policy  by  mandating  greatly 
reduced  use  in  gasoline  and  paint,  and  this  can  be  cred- 
ited for  most  of  the  decreases  in  lead  levels  found  in  the 
NHANES  III.  Proponents  of  this  approach  have  advo- 
cated high  excise  fees  on  lead  use  in  industry  and  in- 
creased research  into  substitute  materials.  California  has 
established  a fee  on  some  of  its  lead  products  industries, 
but  the  fee  is  set  primarily  to  finance  public  health  efforts, 
not  as  a regulatory  deterrent  to  lead  use. 

Practitioners  in  different  settings  are  confronting  the  is- 
sue of  how  to  provide  the  best  medical  care  for  an  adult 
with  an  elevated  lead  level.  Although  many  such  cases  are 
identified  through  surveillance  by  occupational  medicine 
practitioners,  a substantial  number  are  discovered  by  other 
primary  care  professionals  through  good  history  taking, 
patient  concerns,  or  symptoms.  Confusion  has  occurred 
over  the  appropriate  treatment  protocol  for  adults,  with 
some  adults  inappropriately  receiving  chelation  therapy 
under  guidelines  intended  for  children.  This  misconception 
has  perhaps  been  aggravated  by  the  fact  that  some  labora- 
tories have  sent  out  recommendations  for  chelation  based 
on  blood  levels  without  considering  the  age  of  the  patient. 

As  a result  of  inappropriate  treatment  and  the  use  of 
chelating  agents,  management  guidelines  have  been  de- 
veloped and  are  available  from  the  California  OLPPP — 
(510)  540-3448.  The  treatment  of  adults  with  chelating 
agents  is  based  primarily  on  symptoms  and  is  generally 
not  indicated  without  symptoms.  This  is  in  contrast  to 
child  lead  poisoning  in  which  chelation  is  recommended 
in  children  with  blood  lead  levels  of  2.17  pmol  per  liter 
(45  p.g  per  dl)  or  higher.  Workers  with  blood  lead  levels 
between  0.48  and  1.16  pmol  per  liter  ( 10  and  24  p.g  per 
dl)  should  have  exposures  identified  and  minimized.  For 
adults  with  levels  of  1.21  to  2.36  pmol  per  liter  (25  to  49 
pg  per  dl),  there  should  be  regular  monitoring  of  blood 
lead  and  zinc  protoporphyrin  levels  and  the  removal  from 
exposure  if  symptomatic.  Workers  with  blood  lead  levels 
above  2.40  pmol  per  liter  (50  pg  per  dl)  require  removal 
from  the  workplace  lead  exposure  in  accordance  with  the 
OSHA  standards,  a complete  medical  evaluation,  and  on- 
going monitoring  with  blood  lead  and  zinc  protopor- 
phyrin levels.  Practitioners  should  refer  to  appropriate 
federal  or  state  lead  standards  for  complete  requirements 
of  regulatory  programs. 

JAMES  P.  SEWARD  MD.  MPP 

Berkeley,  California 
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Human  Babesiosis  and  Ehrlichioses — 
Emerging  Tick-Borne  Diseases 

Lyme  disease  was  the  emerging  tick-borne  infectious  dis- 
ease on  the  West  Coast  in  the  1980s.  Now.  however,  the 
diseases  babesiosis  and  ehrlichiosis  must  also  be  consid- 
ered in  patients  who  are  febrile  and  have  a history  of  tick 
exposure. 

Babesiosis  is  a malaria-like  illness  caused  by  a 
species  of  Babesia,  an  intraerythrocytic  parasite.  Fever, 
chills,  headache,  and  hemolytic  anemia  are  common,  and 
diagnosis  is  made  by  finding  ring-shaped  intraerythro- 
cytic parasites  on  blood  smears.  Babesia  microti  has  been 
the  primary  strain  causing  human  disease  in  the  north- 
eastern United  States.  Since  1991,  however,  five  patients 
in  the  West — 4 in  California  and  I in  Washington  State — 
have  been  diagnosed  with  a Babesia-like.  organism  desig- 
nated WA1  (named  for  the  first  isolate  in  Washington 
State).  Serum  specimens  from  four  of  these  five  patients 
reacted  to  WA1  but  not  to  B microti.  All  the  California 
patients  had  a previous  splenectomy,  and  one  died  of 
fulminant  babesiosis,  but  the  Washington  patient  was  nor- 
mosplenic  and  immunocompetent.  From  limited  serosur- 
veys,  subclinical  infection  also  occurs.  The  treatment  of 
choice  for  disease  with  this  new  Babesia- like  parasite  has 
not  yet  been  established,  but  patients  have  recovered  af- 
ter treatment  with  quinine  and  clindamycin.  In  the  north- 
eastern United  States,  B microti  is  transmitted  by  Ixodes 
scapnlaris  ticks;  the  vector(s)  for  WAI  have  not  yet  been 
identified. 

Human  ehrlichiosis  is  caused  by  two  different  species 
of  Ehrlichia , which  are  obligate  intracellular  bacteria  sim- 
ilar to  rickettsiae.  Human  monocytic  ehrlichiosis  is  caused 
by  Ehrlichia  chaffeensis , which  invades  mononuclear 
phagocytes,  and  human  granulocytic  ehrlichiosis  is  caused 
by  a newly  identified  Ehrlichia  species  that  is  closely  re- 
lated to  Ehrlichia  ec/ui  and  invades  neutrophils.  Exposure 
to  Ehrlichia  species  may  result  in  anywhere  from  asymp- 
tomatic infection  to  severe  disease,  the  latter  occurring 
particularly  in  older  persons.  Presenting  signs  and  symp- 
toms of  ehrlichiosis  due  to  either  species  are  generally 
nonspecific:  fever,  chills,  malaise,  headache,  muscle 
aches,  and  nausea.  Blood  tests  commonly  reveal  elevated 
liver  enzyme  levels,  leukopenia,  and  thrombocytopenia. 

Since  human  monocytic  ehrlichiosis  was  first  de- 
scribed in  1987,  more  than  300  cases  have  been  diag- 
nosed, mostly  in  southern  states.  Human  granulocytic 


ehrlichiosis,  on  the  other  hand,  was  first  reported  in  1994 
in  patients  from  Minnesota  and  Wisconsin  and  has  since 
been  identified  in  several  northeastern  states.  In  northern 
California,  both  human  monocytic  and  granulocytic  ehrli- 
chioses are  now  diagnosed:  in  1994  an  elderly  man  was 
admitted  to  a hospital  with  a severe  febrile  illness  due  to 
human  monocytic  ehrlichiosis  who  had  a greater  than 
fourfold  rise  in  levels  of  antibody  to  E chaffeensis.  In 
1995  human  granulocytic  ehrlichiosis  was  diagnosed  by 
blood  smear,  polymerase  chain  reaction,  and  subse- 
quently serologic  tests  in  two  adults,  both  of  whom  re- 
covered with  the  administration  of  doxycycline.  Both 
types  of  ehrlichioses  can  be  treated  effectively  with  doxy- 
cycline or  tetracycline.  The  three  California  patients  had 
not  traveled  out  of  their  county  in  the  three  months  before 
their  illnesses  began;  two  recalled  removing  a tick  from 
themselves  three  weeks  before  their  symptoms  began. 
Whereas  tick  vectors  for  E chaffeensis  in  the  southern 
states  include  Amblyoma  americanum  and  Dermacentor 
variabilis  and  vectors  for  the  human  granulocytic  ehrli- 
chiosis agent  in  the  Northeast  include  I scapnlaris , the 
tick  vectors  for  Ehrlichia  species  in  California  have  not 
yet  been  established. 

There  are  measures  the  public  can  take  to  reduce  the 
risk  of  tick-borne  diseases:  when  spending  time  outdoors 
in  tick-infested  areas,  wear  long-sleeved  shirts,  long 
pants,  and  socks,  tucking  shirts  into  pants  and  pants  into 
socks;  wear  light-colored  clothing  to  facilitate  seeing 
ticks;  use  tick-repellent  products;  check  self  and  children 
carefully  for  ticks;  and  remove  any  attached  tick  by 
grasping  it  with  tweezers  as  close  as  possible  to  the  point 
of  attachment  and  pulling  gently  away  from  the  skin.  On 
the  West  Coast,  prophylactic  treatment  of  persons  bitten 
by  ticks  is  not  recommended  currently. 

DUC  J.  VUGIA.  MD.  MPH 
VICKI  L,  KRAMER,  PhD 
Berkeley.  California 
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Directly  Observed  Therapy 
for  Tuberculosis 

From  1985  to  1992.  there  was  an  increase  in  the  number 
of  active  tuberculosis  (TB)  cases,  from  22,000  to  26,673. 
reversing  a downward  trend  of  three  decades.  This  resur- 
gence in  TB  in  the  United  States  was  due  to  multiple  fac- 
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tors,  including  the  human  immunodeficiency  virus  (HIV) 
epidemic,  homelessness,  immigration,  and  treatment  fail- 
ures (often  due  to  noncompliance).  Noncompliance  with 
the  drug  regimen  and  improper  treatment  prescriptions 
lead  to  multiple  drug-resistant  tuberculosis.  Multidrug- 
resistant  TB,  defined  as  resistance  to  both  isoniazid  and 
rifampin,  poses  a substantial  public  health  risk.  An  esti- 
mated 3.5%  of  cases  of  TB  are  resistant  to  these  drugs, 
with  higher  rates  in  multidrug-resistant  risk  groups, 
which1  include  HIV-positive  persons,  immigrants  from 
drug-resistant  areas,  contacts  of  persons  with  multidrug- 
resistant  TB,  and  persons  previously  treated  for  TB. 
Compliance  with  treatment  is  complicated  by  the  length 
of  treatment  required,  multiple  medication  regimens,  side 
effects,  and  the  setting  in  which  TB  is  found — poverty, 
homelessness,  and  drug  abuse.  Previous  techniques  to  as- 
sess compliance,  such  as  verbal  reporting,  pill  counts,  and 
clinical  progress,  have  failed. 

Solutions  to  compliance  problems  include  shorter  reg- 
imens given  by  directly  observed  therapy.  During  directly 
observed  therapy,  health  care  workers  directly  observe 
the  ingestion  of  the  medications  the  entire  course  of  treat- 
ment, which  varies  from  6 to  18  months,  with  medica- 
tions given  from  two  to  five  times  per  week.  Directly 
observed  therapy  has  been  widely  studied  in  Hong  Kong, 
East  Africa,  and  India  and  has  been  shown  to  be  success- 
ful and  practical  in  various  environments,  both  urban  and 
rural.  Studies  in  the  United  States  evaluating  directly  ob- 
served therapy  have  also  shown  substantial  reductions  in 
the  incidence  of  directly  observed  therapy  and  in  the  fre- 
quency of  primary  TB  drug  resistance,  acquired  drug  re- 
sistance, and  TB  relapse.  In  Baltimore,  Maryland,  Tarrant 
County,  Texas,  and  New  York  City,  successful  results 
have  been  achieved  in  these  US  communities  where  di- 
rectly observed  therapy  has  been  implemented.  These 
studies  have  contributed  to  early  reports  of  an  improve- 
ment in  the  rates  from  1993  to  1995. 

Although  some  directly  observed  therapy  programs  re- 
quire the  patients  to  present  themselves  to  the  health  care 
facility  at  the  required  interval,  directly  observed  therapy  is 
also  conducted  in  patients’  homes  or  shelters.  Temporary 
housing  has  been  provided  by  public  health  departments 
during  the  course  of  directly  observed  therapy  to  provide  a 
stable  environment  during  drug  treatment.  Directly  ob- 
served therapy  given  in  a patient's  own  environment  is  es- 
pecially useful  where  transportation  problems,  language 
barriers,  and  social  barriers  would  affect  compliance  with 
scheduled  appointments  at  a health  care  facility. 

Directly  observed  therapy  is  strongly  advocated  and 
supported  as  a community  standard  for  both  the  public 
and  private  sectors  by  the  National  Jewish  Hospital  and 
other  agencies  with  expert  knowledge  in  treating  TB,  but 
its  universal  use  is  still  an  active  topic  of  debate.  Although 
cost  factors  should  be  taken  into  account  and  some  pa- 
tients can  be  expected  to  be  fully  compliant,  directly  ob- 
served therapy  should  be  considered  for  all  patients  with 
active  TB  and  used  at  a minimum  for  all  who  have  mul- 
tidrug-resistant TB  and  for  any  whose  compliance  might 
be  in  question. 


The  California  TB  Controllers  Association  has  identi- 
fied the  following  as  risk  factors  for  nonadherence  to  TB 
treatment  regimens:  history  of  alcohol  or  drug  abuse,  his- 
tory of  correctional  incarceration,  homelessness,  major 
psychiatric  or  memory  cognitive  disorder,  history  of  ad- 
verse reactions  to  previous  TB  treatment,  poor  accep- 
tance of  TB  diagnosis,  inability  to  manage  self-care,  and 
adolescence.  Other  indicators  of  possible  noncompliance 
include  slow  clinical  improvement  or  sputum  conversion 
or  clinical  deterioration  while  receiving  therapy.  Children 
of  persons  in  these  groups  are  also  likely  to  receive  in- 
complete treatment  without  directly  observed  therapy. 
Medical  community  and  public  support  for  aggressive 
surveillance  and  directly  observed  therapy  is  essential, 
even  if  rates  of  TB  continue  to  decrease,  to  avoid  a resur- 
gence of  the  disease. 

ELIZABETH  MANNINO.  MD,  MPH 
LINDA  HILL,  MD.  MPH 
San  Diego,  California 
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Multidrug-Resistant  Tuberculosis — 

How  Far  Are  We  From  New  York  City? 

Multidrug-resistant  tuberculosis,  defined  as  tuberculo- 
sis (TB)  that  is  resistant  to  both  isoniazid  and  rifampin, 
has  dreadful  public  health  consequences.  Multidrug- 
resistant  TB  organisms  are  not  susceptible  to  the  two 
most  active  antituberculosis  drugs.  Treatment  generally 
requires  more  toxic  and  less  effective  medications  given 
for  longer  duration  (as  long  as  24  months  after  culture 
conversion  to  negative).  The  success  rate  of  treatment  is 
far  inferior  to  that  of  drug-sensitive  TB.  The  efficacy  of 
currently  recommended  preventive  regimens  for  mul- 
tidrug-resistant  TB  is  unknown.  Before  the  1990s,  out- 
breaks of  multidrug-resistant  TB  in  the  United  States 
were  scattered  and  sporadic.  The  steady  decline  in  the 
number  of  newly  reported  cases  of  TB  reversed  after 
1985.  Soon  thereafter  came  reports  of  multidrug-resistant 
TB  outbreaks,  many  of  which  occurred  in  New  York  City. 
These  more  recent  outbreaks  were  characterized  by  trans- 
mission to  large  numbers  of  people,  including  health  care 
workers;  rapid  progression  from  infection  to  disease;  and 
high  mortality,  attributed  to  the  fact  that  many  patients 
were  also  infected  with  the  human  immunodeficiency 
virus  (HIV).  We  must  begin  to  question  how  close  we  in 
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the  West  might  be  to  the  scenarios  described  in  New  York 
City  and  what  can  be  done  to  prevent  similar  public 
health  disasters  here. 

In  1994  the  Centers  for  Disease  Control  and  Pre- 
vention published  findings  of  a national  survey  of  drug- 
resistant  TB  in  the  United  States.  During  the  first  three 
months  of  1991,  a total  of  3,256  cases  were  identified  that 
were  tested  to  both  isoniazid  and  rifampin,  and  1 14 
(3.5%)  of  these  were  resistant  to  both  drugs.  Of  64  cities 
with  populations  over  250,000,  7 reported  multidrug-re  - 
sistant  TB  cases,  and  although  the  highest  resistance  rate 
was  in  New  York  City  (13.9%),  three  California  cities — 
Oakland,  Sacramento,  and  Los  Angeles — were  included. 
Los  Angeles  is  the  most  populous  California  city  on  the 
list,  and  the  county  of  Los  Angeles  is  even  larger,  contain- 
ing more  than  9 million  people  (more  than  42  entire 
states).  Nevertheless,  of  1,622  new  TB  cases  reported 
from  Los  Angeles  County  (excluding  Pasadena  and  Long 
Beach)  in  1995,  only  20  (1.2%)  had  multidrug-resistant 
TB  (TB  Control,  Los  Angeles  County,  provisional  data), 
and  the  resistance  rate  continues  to  be  far  below  that  of 
New  York  City.  The  factors  that  are  thought  to  have  con- 
tributed to  the  development  of  multidrug-resistant  TB  and 
subsequent  outbreaks  are  all  present  in  Los  Angeles 
County,  including  homelessness,  immigration,  substance 
abuse,  nonadherence  to  drug  regimens,  and  an  HIV  epi- 
demic. Why  isn't  multidrug-resistant  TB  more  common, 
and  what  can  we  do  to  prevent  future  outbreaks? 

Since  1985,  the  Los  Angeles  County  Health  Depart- 
ment has  used  Rifamate  (Marion  Merrell  Dow),  a fixed- 
dose  combination  antituberculosis  medication  containing 
both  isoniazid  and  rifampin.  The  use  of  this  formulation 
may  partly  explain  the  low  rates  of  multidrug-resistant  TB 
in  this  county  because  it  prevents  patients  from  taking 
either  drug  alone,  thus  decreasing  the  risk  of  drug  resis- 
tance developing  from  unintended  monotherapy.  The  use 
of  Rifater  (Marion  Merrell  Dow),  a fixed-dose  preparation 
containing  isoniazid,  rifampin,  and  pyrazinamide,  should 
also  be  considered  when  starting  patients  on  empiric  treat- 
ment pending  susceptibility  results. 

Drug  resistance  is  also  prevented  by  interventions 
such  as  directly  observed  therapy  that  increases  patient 
adherence  to  and  completion  of  treatment.  Incentives 
may  do  the  same.  In  Los  Angeles  County,  the  percentage 
of  homeless  patients  in  the  Skid  Row  area  completing 
treatment  was  53%  in  1987.  But  by  1994.  about  five  years 
after  the  creation  of  a food-and-housing  incentive  pro- 
gram, this  had  increased  to  96%. 

Finally,  rapid  and  accurate  clinical  diagnosis  shortens 
the  duration  of  infectiousness  by  ensuring  prompt  treat- 
ment with  appropriate  medications.  This  is  especially  im- 
portant in  persons  with  the  acquired  immunodeficiency 
syndrome,  whose  symptoms  may  be  attributed  to  Myco- 
bacterium avium  complex  when  Mycobacterium  tubercu- 
losis is  the  real  culprit.  Obtaining  specimens  for  culture 
confirmation  and  susceptibility  testing,  preferably  before 
starting  an  anti  mycobacterial  drug  regimen,  is  critical  in 
this  population,  as  is  ruling  out  active  TB  before  starting 
preventive  therapy. 


Public  health  interventions  must  be  aggressively  ap- 
plied because  the  factors  for  multidrug-resistant  TB  out- 
breaks are  all  present  in  Los  Angeles,  and  New  York  City 
is  much  closer  than  we  think. 

ANNETTE  NITTA.  MD 
Los  Angeles,  California 
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Smoking  Cessation — New  Challenge 
and  Opportunities 

The  need  for  and  means  of  assistance  with  smoking  ces- 
sation have  seldom  been  greater  than  in  1996. 
Increasingly,  both  the  adverse  effects  of  smoking  and  the 
availability  of  effective  means  of  assisting  smoking  ces- 
sation are  clear.  Increases  in  both  the  strength  and  range 
of  smoking-related  risks  have  been  noted  since  the  1960s. 
Smoking-cessation  behavioral  and  pharmacotherapies  are 
rapidly  increasing  in  availability  and  ease  of  use. 

Pharmacotherapies  for  stopping  smoking  now  in- 
clude nicotine  (polacrilex)  gum,  patches,  and  nasal 
spray;  the  first  two  have  recently  become  available  over 
the  counter  in  drugstores.  Antidepressants  are  increas- 
ingly being  investigated  as  an  aid  to  stopping  smoking, 
with  the  use  of  bupropion  hydrochloride  showing  the 
most  promise  to  date. 

The  availability  of  smoking-cessation  aids  is  dramati- 
cally increasing.  Inexpensive  or  free  outbound  phone  coun- 
seling such  as  the  multilingual  California  Smokers' 
Helpline  ( l-800-7NO-BUTTs)  or  insurer  or  private  phone 
services  are  widely,  promptly,  and  conveniently  available. 
Federal  (Agency  for  Health  Care  Policy  and  Research) 
guidelines  on  smoking  cessation  assistance  are  free  by  call- 
ing 1-800-358-9295. 

Highly  concentrated  smoking-related  risks  exist  in 
continuing  smokers  and  are  amenable  to  intervention  in 
physicians'  offices.  The  “Ask,  Advise,  Assist,  and 
Arrange”  model  of  smoking-cessation  assistance  is  rec- 
ommended. Clinicians  are  encouraged  to  ask  about  their 
patients’  smoking  status.  Physicians  should  advise  smok- 
ers of  smoking’s  risks  and  the  benefits  of  stopping. 
Assisting  patients  by  providing  them  pamphlets,  nicotine 
replacement,  or  referrals  to  phone,  class,  or  other  smok- 
ing-cessation resources  increases  quit  rates.  Arrange- 
ments for  follow-up  are  important  to  support  patients' 
smoking-cessation  efforts. 

BRUCE  N.  LEISTIKOW.  MD.  MS 

Davis.  California 
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Naltrexone  Hydrochloride  Use  in  the 
Treatment  of  Alcoholism 

Alcoholism  is  a primary  chronic  disease  with  genetic, 
psychosocial,  and  environmental  factors  influencing  its 
development  and  manifestations.  The  disease  is  often 
progressive  and  fatal.  It  is  characterized  by  impaired  con- 
trol over  drinking,  preoccupation  with  the  drug  alcohol, 
the  use  of  alcohol  despite  adverse  consequences,  and  dis- 
tortions in  thinking,  mostly  denial.  It  is  one  of  the  most 
pervasive  medical  and  social  problems  of  our  time.  Not 
surprisingly,  the  treatment  of  alcoholism  is  also  one  of  the 
most  elusive,  not  only  of  this  generation  but  since  civi- 
lizations have  been  crushing  grapes  to  make  wine. 

To  date,  the  treatment  of  alcoholism  has  largely  been 
characterized  by  detoxification  and  referral  to  various  re- 
habilitation programs — 12-step  groups,  recovery  homes, 
church,  and  psychotherapy.  Disulfiram  (Antabuse),  which 
blocks  the  metabolism  of  alcohol,  produces  a possibly 
toxic  reaction  with  noxious  effects  that  include  nausea, 
vomiting,  headache,  and  facial  flushing.  Although  it  has 
been  available  for  many  years,  its  efficacy  has  been  shown 
only  in  patients  who  are  willing  to  take  the  medication 
daily  and  are  participating  in  a rehabilitation  program. 

The  development  of  naltrexone  hydrochloride  as  a 
pharmacologic  adjunct  to  the  treatment  of  alcoholism 
was  based  initially  on  studies  using  animals  that  looked 
at  excessive  alcohol  consumption.  It  was  found  that  alco- 
hol-preferring strains  of  mice  and  rats  have  increased 
basal  (3-endorphin  levels  in  the  pituitary  gland  and  in 
some  brain  areas  relative  to  alcohol-nonpreferring  rats. 
When  alcohol-preferring  rats  were  given  naltrexone  hy- 
drochloride, a pure  opioid  antagonist,  alcohol  consump- 
tion decreased.  In  humans,  nonalcoholic  persons  with  a 
strong  family  history  of  alcoholism  (high  risk)  were  com- 
pared with  nonalcoholic  persons  with  no  family  history 
of  alcoholism  (low  risk).  Baseline  plasma  (3-endorphin 
levels  were  lower  in  the  high-risk  group,  and  a small  dose 
of  alcohol  caused  a substantially  greater  increase  in 
plasma  (3-endorphin  levels  than  in  those  of  the  low-risk 


group.  Based  on  these  and  other  studies,  the  endogenous 
opioid  hypothesis  was  formulated  that  proposes  that  the 
ingestion  of  alcohol  stimulates  the  release  of  endogenous 
opioids  that  increase  some  of  the  rewarding  effects  of  al- 
cohol. This  is  not  to  say  that  endorphins  are  the  only  neu- 
rotransmitter involved  in  the  behavior  associated  with 
alcohol  consumption;  serotonin  and  dopamine  have  also 
been  implicated,  and  clearly  there  are  multiple  mecha- 
nisms that  need  further  study. 

What  has  been  shown  in  other  studies  is  that  naltrex- 
one hydrochloride  use  does  seem  to  reduce  craving,  the 
relapse  rate,  and  the  “high"  associated  with  alcohol  con- 
sumption when  combined  with  some  form  of  psycholog- 
ical or  social  therapy.  Studies  were  conducted  using 
patients  from  the  Philadelphia  (Pennsylvania)  Veterans 
Affairs  Medical  Center  who  had  20  years  or  more  of 
heavy  alcohol  use;  met  5 of  9 criteria  of  the  Diagnostic 
and  Statistical  Manual  of  Mental  Disorders , third  edition, 
revised,  for  alcohol  dependence;  and  did  not  have  a ma- 
jor psychiatric  illness.  During  the  12-week  period  when 
patients  received  naltrexone  hydrochloride.  50  mg  per 
day,  versus  placebo,  the  placebo-treated  group  met  crite- 
ria for  relapse  in  54%  of  cases,  but  the  drug-treated  group 
met  criteria  in  only  23%  of  cases.  Relapse  criteria  in- 
cluded drinking  five  or  more  days  within  a week,  five  or 
more  drinks  per  drinking  episode,  or  coming  to  the  clinic 
with  a blood  alcohol  level  of  higher  than  22  nmol  per  liter 
(100  mg  per  dl). 

Clearly  it  could  be  argued  that  the  accepted  standard 
of  care  or  the  treatment  goal  in  alcoholic  patients  is  total 
abstinence.  Naltrexone  use  seems  to  reduce  the  risk  of  re- 
lapse but  does  not  prevent  a person  with  alcoholism  from 
picking  up  the  first  drink.  Thus,  naltrexone  may  be  most 
effective  in  patients  with  a higher  risk  for  relapse — that 
is,  patients  with  greater  somatic  symptoms  and  higher 
levels  of  alcohol  craving,  when  accompanied  by  some 
form  of  behavioral  or  social  therapy. 

STEVEN  R.  EY.  MD 

Corona  Del  Mar,  California 
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Alerts,  Notices,  and  Case  Reports 


Spontaneous  Group  B 
Streptococcal  Meningitis  in  a 
Patient  With  Cirrhosis 

BRUCE  Y.  TUNG,  MD 

KRIS  V.  KOWDLEY,  MD 

Seattle,  Washington 

Group  B streptococci  ( Streptococcus  agalactiae)  are  the 
leading  cause  of  sepsis  and  meningitis  in  neonates.12  The 
importance  of  invasive  group  B streptococcal  infections  in 
adults  has  been  increasingly  recognized.34  The  most  com- 
mon sites  of  adult  infection  are  skin  or  soft  tissue,  blood 
(bacteremia)  with  no  identifiable  source,  urinary  tract,  and 
lungs  (pneumonia).5  Group  B streptococcal  meningitis  in 
adults  is  relatively  rare  and  often  associated  with  underly- 
ing medical  conditions  such  as  diabetes  mellitus,  cancer, 
renal  failure,  cardiac  disease,  steroid  use,  and  collagen 
vascular  disease.6-7  To  our  knowledge,  there  has  been  no 
previous  case  of  group  B streptococcal  meningitis  re- 
ported in  an  adult  with  advanced  liver  disease. 

We  present  the  case  of  a patient  with  cirrhosis  due  to 
chronic  hepatitis  C infection  in  whom  spontaneous  group 
B streptococcal  meningitis  developed.  This  case  shows 
the  susceptibility  of  cirrhotic  patients  to  unusual  infec- 
tions and  the  ease  with  which  bacterial  meningitis  might 
be  mistaken  for  hepatic  encephalopathy  in  a patient  with 
advanced  liver  disease. 

Report  of  a Case 

The  patient,  a 52-year-old  man,  was  brought  to  the 
emergency  department  after  being  found  confused  and 
agitated.  He  had  a known  history  of  biopsy-proved  cirrho- 
sis due  to  chronic  hepatitis  C infection  and  previous  ad- 
missions for  hepatic  encephalopathy.  The  patient  had 
been  well  until  three  days  before  admission,  when  he  had 
right  upper  quadrant  pain,  diarrhea,  and  vomiting.  In- 
creasing shortness  of  breath  and  increasing  lethargy  sub- 
sequently developed.  The  morning  of  admission,  the 
patient  was  found  agitated  and  unresponsive. 

On  arrival  at  the  emergency  department,  the  patient 
was  confused,  agitated,  and  jaundiced.  He  was  afebrile 
but  was  noted  to  have  tachycardia,  hypertension,  and 
tachypnea.  Brudzinski’s  and  Kernig’s  signs  were  absent. 
His  lungs  were  clear,  and  cardiac  examination  revealed  a 
grade  II/VI  systolic  murmur  at  the  left  lower  sternal  bor- 
der. Abdominal  examination  revealed  no  distension  or  ob- 
vious ascites.  There  was  no  abdominal  tenderness  and  no 


(Tung  BY.  Kowdley  KV:  Spontaneous  group  B streptococcal  meningitis 
in  a patient  with  cirrhosis.  West  J Med  1996:  165:229-230) 
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hepatomegaly.  The  spleen  tip  was  palpable  in  the  left  up- 
per quadrant.  On  mental  status  examination,  the  patient 
was  awake,  but  wildly  agitated  and  combative.  He  moved 
all  extremities  spontaneously  and  had  symmetric  deep 
tendon  reflexes.  Rectal  examination  showed  Hemoccult- 
positive brown  stool. 

Laboratory  values  included  a leukocyte  count  of  16.7 
X 109  cells  per  liter  ( 16,700  cells  per  mm1),  of  which  0.73 
(73%)  were  neutrophils  and  0.20  (20%)  were  lympho- 
cytes. The  hematocrit  was  0.32,  and  the  platelet  count  was 
51  X 109  per  liter  (51,000  per  mm3).  A serum  sodium 
level  was  134  mmol  per  liter;  potassium,  4.5  mmol  per 
liter;  chloride,  104  mmol  per  liter;  bicarbonate,  16  mmol 
per  liter;  blood  urea  nitrogen,  18.0  mmol  per  liter  (51  mg 
per  dl);  and  creatinine,  150  p,mol  per  liter  (1.7  mg  perdl). 
The  serum  bilirubin  level  was  128  (xmol  per  liter  (7.5  mg 
per  dl);  serum  aspartate  aminotransferase,  62  U per  liter 
(normal,  10  to  29);  and  serum  alanine  aminotransferase, 
40  U per  liter  (normal,  6 to  27).  A prothrombin  time  was 
19  seconds  (normal,  1 1 to  13.6),  and  a venous  ammonia 
level  was  42  p,mol  per  liter  (71  fxg  per  dl;  normal,  0 to  35 
p.mol  per  liter).  Arterial  blood  gas  values  with  the  patient 
receiving  supplemental  oxygen  at  4 liters  per  minute 
showed  a pH  of  7.39,  a Pco2  of  29  mm  of  mercury,  and  a 
Po;  of  94  mm  of  mercury. 

Orogastric  aspirate  revealed  Gastroccult-positive  dark 
material  without  gross  blood.  The  patient’s  altered  men- 
tal state  was  initially  ascribed  to  hepatic  encephalopathy 
exacerbated  by  gastrointestinal  bleeding,  and  a regimen 
of  lactulose  enemas  was  started.  The  patient  was  agitated 
out  of  proportion  to  that  usually  seen  with  hepatic  en- 
cephalopathy, however,  and  with  concomitant  leukocyto- 
sis, the  diagnosis  of  bacterial  meningitis  was  considered. 
He  was  intubated  for  airway  protection  and  given  ceftri- 
axone sodium,  1 gram  intravenously.  A chest  radiograph 
revealed  bilateral  upper  lobe  infiltrates,  and  a noncontrast 
computed  tomographic  scan  of  the  head  was  unremark- 
able. A lumbar  puncture  was  done  and  revealed  50  X 106 
erythrocytes  per  liter  (5,000  per  mm3)  and  36.75  X 1 0'1 
leukocytes  per  liter  (3,675  per  mm3),  of  which  0.88  (88%) 
were  neutrophils  and  0.12  (12%)  were  mononuclear  cells. 
A cerebrospinal  fluid  (CSF)  glucose  level  was  0.61  p,mol 
per  liter  ( 1 I mg  per  dl),  and  the  CSF  protein  value  was  3.4 
grams  per  liter  (343  mg  per  dl). 

Cultures  of  CSF  and  blood  grew  group  B streptococci 
sensitive  to  penicillin.  The  patient’s  regimen  was 
promptly  switched  to  intravenous  penicillin  G,  24  million 
units  per  day,  but  multisystem  organ  failure  rapidly  devel- 
oped, with  acute  renal  failure,  hepatic  failure,  and  the 
adult  respiratory  distress  syndrome.  On  the  ninth  hospital 
day,  increasing  pulmonary  infiltrates  developed,  and  he 
had  worsening  oxygenation  and  progressive  hepatic  dys- 
function. Despite  broadening  of  the  patient’s  antibiotic 
regimen  to  cover  nosocomial  pneumonia,  he  died  on  the 
15th  hospital  day.  No  further  cultures  grew  out  group  B 
streptococci. 
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Discussion 

Group  B streptococci  are  the  leading  cause  of  neonatal 
sepsis  and  meningitis,  with  an  estimated  incidence  of  1.8 
per  1 ,000  live  births.2  In  adults,  the  incidence  of  invasive 
group  B streptococcal  infections  appears  to  be  increasing. 
Population-based  studies  in  metropolitan  Atlanta.  Geor- 
gia, have  shown  an  incidence  of  4.4  cases  per  100,000 
nonpregnant  adults  in  1 993,  nearly  double  that  of  the  same 
population  studied  retrospectively  from  six  years  earlier.3-5 
Older  persons  are  at  a substantially  increased  risk  of  inva- 
sive group  B streptococcal  infection,  with  an  incidence  in 
those  60  years  of  age  or  older  of  1 8 cases  per  100,000. 5 A 
recent  multivariate  analysis  revealed  that  patients  with  cir- 
rhosis are  also  at  a significantly  increased  risk  (odds  ratio, 
9.7)  for  community-acquired  invasive  group  B streptococ- 
cal infection.4  Other  conditions  that  have  been  shown  to 
predispose  to  community-acquired  invasive  group  B strep- 
tococcal infection  include  diabetes  mellitus,  stroke,  breast 
cancer,  decubitus  ulcer,  and  neurogenic  bladder., 

Of  all  adult  cases  of  invasive  group  B streptococcal  in- 
fection, meningitis  accounts  for  only  3%  to  4%.2-4-6  In  all, 
52  cases  of  group  B streptococcal  meningitis  in  adults 
have  been  reported  in  the  English-language  literature 
from  1966  to  the  present.  A recent  review  of  these  cases 
showed  that  the  average  age  of  patients  affected  is  54 
years,  although  there  appears  to  be  a bi modal  distribution 
with  peaks  in  the  third  and  in  the  eighth  decades  of  life.6 
Comorbid  conditions  are  associated  with  adult  group  B 
streptococcal  meningitis  in  more  than  half  the  cases.6-7 
The  precise  immunologic  mechanisms  by  which  these 
conditions  predispose  to  invasive  group  B streptococcal 
disease  have  not  yet  been  elucidated.  To  date,  no  case  of 
group  B streptococcal  meningitis  has  been  reported  in  an 
adult  patient  with  advanced  liver  disease. 

Patients  with  chronic  liver  disease  are  more  suscepti- 
ble to  bacterial  infections  because  of  reduced  activity  of 
the  mononuclear  phagocyte  system,8  as  well  as  depressed 
opsonic  activity  of  serum  and  ascites.6  Dysfunction  of 
macrophage  Fey  receptors  has  been  demonstrated  in  pa- 
tients with  alcoholic  cirrhosis  and  may  predispose  to  bac- 
terial infection.10  Although  complement  levels  may  be 
normal  in  chronic  liver  disease,  there  are  deficiencies  in 
complement  activation,  opsonization,  and  neutrophil 
chemotaxis.”  Alterations  in  intestinal  flora,  gastrointesti- 
nal hemorrhage,  and  frequent  invasive  diagnostic  testing 
may  also  play  a role  in  susceptibility  to  bacterial  infec- 
tions. In  a recent  prospective  study  of  170  patients  with 
cirrhosis  requiring  admission  to  a hospital,  bacterial  in- 
fections developed  in  47%,  although  no  cases  of  menin- 
gitis were  found.12 

The  current  case  illustrates  the  fact  that  in  a patient 
with  cirrhosis,  bacterial  meningitis  may  be  easily  mistaken 
for  hepatic  encephalopathy.  This  patient  was  initially 
thought  to  have  hepatic  encephalopathy  on  the  basis  of 
mental  status  changes  associated  with  known  cirrhosis,  ev- 
idence of  gastrointestinal  bleeding,  and  an  elevated  serum 
ammonia  level.  Given  his  agitation  out  of  proportion  to 
that  usually  seen  with  hepatic  encephalopathy,  however. 


alternative  diagnoses  such  as  bacterial  meningitis  were 
considered,  and  a lumbar  puncture  was  done.  The  precise 
source  of  this  patient’s  bacteremia  is  unknown.  Pneumo- 
nia accounts  for  1 2%  of  cases  of  group  B streptococcal  in- 
fection,4 but  this  organism  was  not  isolated  from  the 
patient’s  sputum.  Group  B streptococcal  peritonitis  has 
been  described,  but  was  not  suggested  by  this  patient's 
clinical  presentation.  In  all  cases  of  invasive  group  B strep- 
tococcal infections  in  adults,  the  most  common  finding  is 
bacteremia  without  an  evident  source.4-5 

Despite  prompt  empiric  treatment  with  antibiotics  and 
appropriate  narrowing  of  the  therapeutic  regimen  to  peni- 
cillin G when  CSF  and  blood  cultures  grew  out  S cigalac- 
tiae,  multisystem  organ  failure  developed,  and  this  patient 
died.  This  clinical  course  is  consistent  with  mortality  data 
from  the  52  previously  reported  cases  of  adult  group  B 
streptococcal  meningitis.  In  those  cases,  the  overall  mor- 
tality was  27%.  In  patients  with  associated  comorbidity, 
however,  mortality  was  45%  compared  with  0%  in  pa- 
tients without  associated  illness.5 

Vaccines  for  group  B streptococci  are  currently  being 
developed.13  Although  much  attention  has  been  focused 
on  the  application  of  these  vaccines  to  perinatal  care,  the 
increasing  incidence  of  invasive  group  B streptococcal 
disease  in  adults  necessitates  attention.  Further  study  into 
the  host  mechanisms  that  predispose  to  group  B strepto- 
coccal infection  may  point  to  subgroups  of  adults,  such  as 
those  with  cirrhosis,  who  might  benefit  from  immunopro- 
phylaxis. 


REFERENCES 

1.  Schuchat  A.  Wenger  JD:  Epidemiology  of  group  B streptococcal  disease. 
Epidemiol  Rev  1994;  16:374-402 

2.  Zangwill  KM.  Schuchat  A,  Wenger  JD:  Group  B streptococcal  disease  in  the 
United  States,  1990:  Report  from  a multistate  active  surveillance  system.  MMWR 
CDC  Surveill  Summ  1992;  4 1 (SS-6):25— 32 

3.  Schwartz  B.  Schuchat  A.  Oxtoby  MJ.  Cochi  SL.  Hightower  A.  Broome  CV: 
Invasive  group  B streptococcal  disease  in  adults:  A population-based  study  in  met- 
ropolitan Atlanta.  JAMA  1991;  266:1 1 12-1 1 14 

4.  Jackson  LA,  Hilsdon  R.  Farley  MM,  et  al:  Risk  factors  for  group  B strepto- 
coccal disease  in  adults.  Ann  Intern  Med  1995;  123:415-420 

5.  Farley  MM.  Harvey  RC.  Stull  T.  et  al:  A population-based  assessment  of  in- 
vasive disease  due  to  group  B streptococcus  in  nonpregnant  adults.  N Engl  J Med 
1993;  328:1807-181 1 

6 Dunne  DW.  Quagliarello  V:  Group  B streptococcal  meningitis  in  adults. 
Medicine  1993;  72:1-10 

7.  Sarmiento  R.  Wilson  FM.  Khatib  R:  Group  B streptococcal  meningitis  in 
adults:  Case  report  and  review  of  the  literature.  Scand  J Infect  Dis  1993:  25:1-6 

8 Lahnborg  G,  Friman  L.  Berghem  L:  Reticuloendothelial  function  in  patients 
with  alcoholic  liver  cirrhosis.  Scand  J Gastroenterol  1981 : 16:481—189 

9 Wyke  RJ.  Rajkovic  IA.  Williams  R Impaired  opsonization  by  serum  from 
patients  with  chronic  liver  disease.  Clin  Exp  Immunol  1983:  5 1 :91-98 

10.  Gomez  F.  Ruiz  R Schreiber  AD:  Impaired  function  of  macrophage  Fey  re- 
ceptors and  bacterial  infection  in  alcoholic  cirrhosis.  N Engl  J Med  1994: 
331:1 122-1128 

1 1.  DeMeo  AN.  Andersen  BR:  Defective  chemotaxis  associated  w ith  a serum 
inhibitor  in  cirrhotic  patients.  N Engl  J Med  1972;  286:735-740 

12.  Caly  WR.  Strauss  E:  A prospective  study  of  bacterial  infections  in  patients 
with  cirrhosis.  J Hepatol  1993;  18:353-358 

13.  Baker  CJ:  Immunization  to  prevent  group  B streptococcal  disease  Victo- 
ries and  vexations.  J Infect  Dis  1990;  161:917-921 


WJM,  October  1996 — Vol  165,  No.  4 


Alerts,  Notices,  and  Case  Reports  231 
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Lysinuric  protein  intolerance  was  first  described  in 
1965  as  “protein  intolerance  and  defective  transport  of  ba- 
sic amino  acids.”1  The  highest  incidence  of  the  disease  is 
in  Finland  ( 1 per  60,000  to  80,000  live  births);  sporadic 
cases  have  been  described  from  many  other  places.  The 
underlying  defect  has  been  shown  to  be  the  impaired 
transport  of  dibasic  amino  acids  in  the  basolateral  mem- 
branes of  intestinal,  hepatic,  and  renal  tubular  cells.2-6 
Unlike  other  defects  of  intestinal  and  renal  aminoacid 
transport,  such  as  cystinuria  and  Hartnup  disease,  lysinuric 
protein  intolerance  is  associated  with  the  failure  to  thrive, 
vomiting,  and  diarrhea  in  early  childhood.  The  disease  is 
characterized  by  protein  aversion,  hepatosplenomegaly, 
muscular  weakness,  osteoporosis,  sparse  hair,  and  a high 
prevalence  of  interstitial  lung  disease.78  Recurring  post- 
prandial hyperammonemia  has  been  shown  to  be  due  to  a 
deficiency  of  ornithine  in  liver  mitochondria.5  In  addition 
to  elevated  levels  of  ammonia,  laboratory  examination 
usually  reveals  elevated  levels  of  lactate  dehydrogenase 
(LDH),  aspartate  aminotransferase,  alanine  aminotrans- 
ferase, aldolase,  ferritin,  and  thyroid-binding  globulin.  In 
addition,  mild  leukopenia,  anemia,  or  thrombocytopenia 
also  occur.6 

We  present  the  case  of  a middle-aged  man  who  was  ad- 
mitted to  the  emergency  department  in  a state  of  coma  as 
the  presenting  symptom  of  lysinuric  protein  intolerance. 

Report  of  a Case 

The  patient,  a 43-year-old  Ashkenazy-Jewish  man, 
was  admitted  as  an  emergency  case  after  being  found  co- 
matose in  his  car,  which  was  parked  by  the  roadside.  The 
history,  taken  from  his  wife,  revealed  that  for  three  days 
before  admission  the  patient  had  diarrhea,  weakness,  and 
low-grade  fever.  From  his  medical  history,  the  wife  re- 
ported that  as  a young  adult  he  had  had  two  episodes  of 
confusion,  one  of  them  attributed  to  cerebral  malaria  and 
the  second  one,  which  was  accompanied  by  right  hemi- 
paresis,  attributed  to  a left  hemispheric  cerebrovascular 
accident.  Other  medical  problems  included  mild  hyper- 
tension since  the  age  of  20,  for  which  he  took  sustained- 
release  nifedipine,  10  mg  twice  a day.  The  family  history 
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ABBREVIATIONS  USED  IN  TEXT 

CSF  = cerebrospinal  fluid 

LDH  = lactate  dehydrogenase 

revealed  that  his  father,  brother,  and  daughter  had  had  hy- 
pertension since  their  early  20s. 

On  physical  examination,  the  patient  was  in  a state  of 
coma  with  spontaneous  breathing  and  symmetric  normal 
reflexes.  No  neck  stiffness  or  papilledema  was  found,  and 
a normal  pupillary  response  was  elicited.  His  temperature 
was  36.1°C  (97°F),  blood  pressure  was  170/100  mm  of 
mercury,  and  he  had  a regular  pulse  rate  of  92  per  minute. 
The  lungs  were  clear,  and  heart  auscultation  was  within 
normal  limits.  Abdominal  palpation  showed  moderate  he- 
patosplenomegaly. Routine  laboratory  test  values,  includ- 
ing electrolytes,  glucose,  calcium,  bilirubin,  total  protein, 
albumin,  ceruloplasmin,  and  copper,  were  all  within  nor- 
mal limits.  The  only  abnormalities  detected  were  a mildly 
elevated  plasma  ammonia  level  (150  fxmol  per  liter  [255 
|jLg  per  dl ] ),  a below-normal  plasma  urea  level  (0.8  mmol 
per  liter),  and  an  elevated  LDH  level  ( 1,990  U per  liter; 
normal,  300  to  620)  and  creatine  kinase  value  (720  U per 
liter;  normal,  <110).  Cultures  of  blood,  cerebrospinal 
fluid  (CSF),  urine,  and  stool  were  negative  for  pathogens. 
Liver  serologic  tests,  including  hepatitis  A,  B,  and  C 
virus,  were  negative.  An  electroencephalogram  showed 
severe  irregularity  and  nonrhythmic  activity,  mainly 
diffuse  slow  delta  and  triphasic  waves  with  no  focal  pre- 
dominance, and  it  was  interpreted  as  indicating  severe 
meta-  bolic  encephalopathy.  Brain  computed  tomography 
revealed  diffuse  cortical  atrophy  with  no  signs  of  a previ- 
ous or  recent  cerebrovascular  accident. 

To  confirm  that  the  patient’s  coma  was  due  to  hyper- 
ammonemia, the  CSF  glutamine  level  was  measured  by  an 
amino  acid  analyzer.  The  gross  elevation  of  the  CSF  glu- 
tamine level  to  more  than  2,700  nmol  per  ml  (normal, 
<650)  confirmed  the  initial  diagnosis,  but  left  the  question 
of  the  cause  of  the  hyperammonemia  open.  Closer  inspec- 
tion of  the  amino  acid  chromatogram  revealed  the  virtual 
absence  of  arginine,  ornithine,  and  lysine,  all  of  which  ap- 
pear in  substantial  concentrations  in  normal  CSF  (20  to  40 
nmol  per  ml).  The  almost  complete  absence  of  dibasic 
amino  acids  from  the  CSF  prompted  an  analysis  of  plasma 
amino  acids,  which  also  showed  reduced  concentrations  of 
the  dibasic  amino  acids  and  elevations  of  glutamine  and 
alanine  expected  in  hyperammonemic  states  (Table  1). 
Levels  of  other  plasma  amino  acids,  including  cystine, 
were  within  the  normal  range.  The  association  of  hyper- 
ammonemia with  low  plasma  and  CSF  concentrations  of 
dibasic  amino  acids  raised  the  possibility  that  this  was  a 
case  of  lysinuric  protein  intolerance. 

Further  questioning  of  the  patient  revealed  that  as  an 
infant,  he  had  suffered  from  a failure  to  thrive  and  that 
since  childhood  he  had  been  a strict  vegetarian  because  of 
an  aversion  to  meat.  It  was  also  noted  that  he  was  of  short 
stature  and  had  sparse  reddish  hair.  The  patient  was 
treated  with  fluids,  neomycin,  and  lactulose  to  reduce  the 


232  WJM,  October  1996—' Vo  I 165,  No.  4 


Alerts,  Notices,  and  Case  Reports 


TABLE  1 —Plasma  and  Cerebrospinal  Fluid  (CSF) 
Amino  Acid  Levels  (nmol  per  ml)  in  a Patient  With 
Lysinuric  Protein  Intolerance* 


Plasma CSF 

Amino  Add  Patient  Controls  Patient  Controls 

Ornithine 20  30  to  150  Trace  20  to  30 

Lysine 60  1 20  to  1 40  Trace  35  to  45 

Arginine 22  30  to  140  Trace  10  to  37 

Citrulline 11  0 to  35  5.6  1.2  to  7.8 

Glutamine 1,731  41 3 to  690  >2,700  500  to  650 

Alanine 874  200  to  600  35.7  40  to  50 


‘Amino  acids  were  measured  on  a Perkin  Elmer-Pickering  Amino  Acid 
Analyzer  by  ninhydrin-based  postcolumn  derivatization. 


ammonia  load  in  the  intestine.  Within  three  days,  he  re- 
covered from  the  coma,  hut  amnesia  of  the  acute  event 
persisted.  The  patient  was  discharged  with  the  recommen- 
dation to  supplement  his  diet  with  5 to  7 grams  of  cit- 
rulline per  day,  as  recommended  elsewhere.9  Following 
his  recovery  from  the  acute  event,  the  patient  and  his  fam- 
ily refused  further  studies  and  were  lost  to  follow-up. 

Discussion 

Syndromes  of  hyperammonemia  and  encephalopathy 
can  be  inherited  or  acquired10  and  include  urea  cycle  en- 
zyme deficiencies  (for  example,  ornithine  carbamoyltrans- 
ferase  deficiency),  organic  acidemias  (such  as  propionic 
acidemia),  and  transport  defects  of  urea  cycle  intermedi- 
ates as  lysinuric  protein  intolerance.  Most  of  the  acquired 
hyperammonemic  and  encephalopathic  syndromes,  such 
as  Reye’s  syndrome  and  hepatic  encephalopathy  in  pa- 
tients with  cirrhotic  liver,  are  attributed  to  a failure  of  liver 
function.  Normal  liver  function  test  results  and  the  absence 
of  signs  of  liver  cirrhosis  should  alert  a physician  to  the 
possibility  of  a congenital  disorder  as  the  cause  of  the  syn- 
drome, even  in  an  adult. 

Lysinuric  protein  intolerance  is  a rare  cause  of  coma 
due  to  episodic  hyperammonemia  on  ingesting  protein  or 
during  catabolic  states.11  This  disorder  is  usually  diag- 
nosed soon  after  weaning  in  children  with  failure  to 
thrive,  associated  with  vomiting  and  diarrhea.  In  a series 
of  19  patients,  diagnosis  was  made  in  early  childhood  in 
13  cases  and  at  ages  10  to  14  in  5;  only  one  patient  was 
22  years  old  at  the  time  of  diagnosis.12  In  our  patient,  all 
the  clues  for  a correct  diagnosis  were  present  since  child- 
hood: a failure  to  thrive,  an  aversion  to  protein-containing 
foods,  and  later,  episodes  of  cerebral  dysfunction. 

The  reason  for  the  failure  to  diagnose  the  patient's  con- 
dition in  childhood  may  be  related  to  the  fact  that  he  was 
bom  in  Hungary  during  the  first  decade  after  World  War  II 
and  grew  up  as  a recent  immigrant  in  Israel  at  a time  when 
“failure  to  thrive”  was  widespread  and  was  ascribed  to 
economic  factors.  A similar  case  was  noted  in  a 36-year- 
old  Finnish  woman  who  was  sent  to  a foster  home  in  Swe- 
den in  1 942  at  the  age  of  7 years.  Once  such  a person  is 
past  childhood,  there  is  little  chance  of  a correct  diagnosis 
being  made,  except  during  an  attack  of  hyperammonemia- 
induced  cerebral  dysfunction.13  From  the  history  of  our  pa- 


tient, we  know  of  at  least  two  such  occasions  where  rou- 
tine plasma  ammonia  determinations  would  have  led  to 
the  proper  diagnosis. 

After  the  current  hyperammonemic  episode,  the  pa- 
tient was  amnesic  concerning  the  events  preceding  the 
coma,  and  this  seems  also  to  have  been  the  case  in  previ- 
ous attacks,  which  may  have  been  more  numerous.  The 
factor  initiating  the  current  attack  was  a catabolic  state 
after  several  days  of  a febrile  illness  associated  with 
gastroenteritis. 

The  clue  to  the  diagnosis  in  this  case  came  from 
amino  acid  chromatography  of  CSF.  To  the  best  of  our 
knowledge,  CSF  amino  acids  have  not  previously  been 
evaluated  in  this  condition.  The  almost  complete  disap- 
pearance of  arginine,  lysine,  and  ornithine  from  CSF 
raises  the  possibility  of  a transport  defect  for  dibasic 
amino  acids  at  the  blood-brain  barrier,  in  addition  to  the 
known  intestinal,  renal,  and  hepatic  defects.  It  is  also  pos- 
sible that  the  reduced  levels  of  one  or  more  of  these  amino 
acids  in  the  brain  are  responsible  for  the  diffuse  cortical 
atrophy  found  in  the  computed  tomographic  scan  of  the 
brain.  Brain  atrophy  has  been  noted  previously  in  two 
adult  patients.2 

Minor  features  noted  in  previous  cases  that  were  also 
present  in  our  patient  were  hepatosplenomegaly  and  ele- 
vated levels  of  LDH.  A feature  that  was  never  noted  in 
previous  cases  is  the  elevated  level  of  creatine  kinase  that 
was  present  in  our  patient.  This  patient  his  daughter, 
brother,  and  father  all  had  hypertension  since  an  early 
age.  It  is  tempting  to  speculate  that  hypertension  in  this 
family  is  related  to  the  low  levels  of  arginine  found  in  the 
patient’s  plasma.  A recent  article  describes  the  case  of  an 
infant  who  could  not  synthesize  L-arginine  because  of 
argininosuccinate  lyase  deficiency  and  who  was  hyper- 
tensive before  arginine  replacement.  The  infusion  of  argi- 
nine resulted  in  a reduction  of  the  blood  pressure,  with  a 
return  to  previous  levels  on  the  cessation  of  treatment.14  In 
another  article,  arginine  deficiency  induced  experimen- 
tally in  rats  caused  a substantial  elevation  of  the  blood 
pressure.15 

This  report  stresses  the  importance  of  considering  urea 
cycle-related  factors  in  adult  patients  admitted  with  unex- 
plained coma.  Observations  on  additional  patients  with 
reduced  plasma  arginine  levels  will  be  necessary  to  in- 
clude hypoargininemia  among  risk  factors  for  hyperten- 
sion in  young  patients. 
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Topics  in  Primary  Care  Medicine 

Parkinson's  Disease 

Diagnosis  and  Treatment 

DON  C.  NG,  MD,  San  Francisco,  California 

Although  Parkinson's  disease  is  primarily  a neurologic  disorder,  primary  care  physicians  should  be 
knowledgeable  about  the  disease  and  its  treatment  because  most  patients  will  see  their  primary  care 
physician  first  for  their  symptoms.  Furthermore,  in  today's  setting  of  managed  care,  primary  care 
physicians  will  likely  be  called  on  even  more  to  assume  primary  responsibility  for  the  treatment  of 
patients  afflicted  with  Parkinson's  disease;  neurologists  will  likely  play  the  role  of  consultants  who  see 
a patient  only  periodically  and  offer  recommendations  and  advice  for  the  primary  care  physicians  to 
implement. 

(Ng  DC:  Parkinson's  disease — Diagnosis  and  treatment.  West ) Med  1996;  165:234-240) 


The  prevalence  of  Parkinson’s  disease  in  community- 
based  studies  is  128  to  187  per  100,000,  with  an 
annual  incidence  of  20  per  100,000  in  the  United  States.1 
As  many  as  1 .5  million  Americans  are  affected,  and  1 % 
of  the  population  older  than  60  years  may  be  affected.2 
Men  may  be  more  frequently  affected  than  women,  but 
most  community-based  studies  from  other  countries 
worldwide  do  not  show  a gender  preference.1  The  mean 
age  of  onset  is  in  the  mid-50s,  with  increasing  incidence 
and  prevalence  thereafter;  of  note,  10%  of  all  patients 
have  recognizable  symptoms  before  the  age  of  40  and 
30%  before  age  503  The  cause  is  unknown;  many  caus- 
es have  been  proposed  but  not  borne  out  by  subsequent 
studies.  A leading  theory  is  that  oxidative  stress  may  be 
a contributing  factor  to  the  loss  of  melanized  cells  of  the 
substantia  nigra.  The  clinical  importance  of  these  oxida- 
tive mechanisms  has  yet  to  be  proved. 

Natural  History 

Parkinson's  disease  is  usually  slowly  progressive 
over  decades  in  both  treated  and  untreated  patients,  but 
the  rate  of  progression  varies  widely  among  individual 
patients,  ranging  from  2 to  30  years  until  severe  disabil- 
ity or  death.  The  tremor-dominant  type  of  Parkinson’s 
disease  and  an  older  age  of  onset  may  be  associated  with 
a faster  rate  of  progression  and  a higher  risk  of  cognitive 
failure  developing.*  Treatment  with  levodopa  does  seem 
to  decrease  the  severity  and  to  delay  the  onset  of  severe 
disability  and  related  death,  hence  improving  the  quali- 
ty of  life.  The  use  of  levodopa  has  increased  the  mean 
duration  of  disease  from  about  10  to  14  years  and 
reduced  the  mortality  rate  among  Parkinson’s  patients. 


*See  also  the  editorial  by  Michael  J.  Aminoff,  MD,  FRCP.  "Parkinson's  Dis- 
ease— A Progress  Report."  on  pages  248-249  of  this  issue. 


Before  the  development  of  levodopa  therapy,  mortality 
was  three  times  higher  for  patients  with  Parkinson's  dis- 
ease than  for  the  general  population  for  the  same  age, 
sex,  and  race;  for  patients  treated  with  levodopa,  this 
ratio  has  been  reduced  to  1 .2  to  1 .3-4 

Diagnosis 

The  diagnosis  of  Parkinson's  disease  is  entirely  clini- 
cal and  mostly  one  of  exclusion  because  there  are  no 
diagnostic  tests  or  studies  for  the  disease.  It  is  defined  his- 
tologically as  a loss  of  pigmented  neurons  mostly  in  the 
substantia  nigra,  along  with  characteristic  eosinophilic 
cytoplasmic  inclusions  known  as  Lewy  bodies.  The 
pathologic  neurochemical  process  is  an  insufficiency  of 
striatal  neurotransmitters,  predominantly  dopamine, 
which  has  to  be  reduced  to  20%  to  30%  of  normal  before 
clinical  manifestations  occur.  Early  Parkinson’s  disease 
can  be  difficult  for  primary  care  physicians  to  diagnose 
because  the  early  symptoms,  sometimes  referred  to  as  the 
preclinical  or  subclinical  phase,  may  precede  the  "clini- 
cal” onset — when  clinical  criteria  are  met — by  a decade 
or  two.4  Early  symptoms  such  as  slowness,  weakness, 
fatigue,  loss  of  appetite,  and  sleep  disturbances  are  non- 
specific and  can  lead  to  a misdiagnosis  of  hypothyroidism 
or  depression.  Another  common  misdiagnosis  is  stroke 
because  early  symptoms  are  often  unilateral.5 

The  cardinal  symptoms  of  Parkinson’s  disease  are 
resting  tremor  (classic  pill-rolling  type);  muscular  rigid- 
ity with  “cogwheeling”  resistance  to  passive  movement; 
bradykinesia  manifesting  as  decreased  blinking,  mask- 
like facies,  and  slowness  of  movement;  postural  insta- 
bility manifesting  as  retropulsion;  gait  disturbance  with 
a wide-based,  shuffling  gait  and  flexed  posture;  and  a 
unilateral  onset  of  symptoms  with  an  asymmetric  devel- 
opment of  disease.5-6  The  diagnostic  accuracy  using 
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ABBREVIATIONS  USED  IN  TEXT 

DATATOP  = Deprenyl  and  Tocopherol  Antioxidative 
Therapy  of  Parkinsonism 
MAO  = monoamine  oxidase 
MPTP  = methylphenyltetrahydropyridine 
MRI  = magnetic  resonance  imaging 


these  criteria  is  poor  in  clinical  practice;  20%  to  30%  of 
patients  with  clinical  parkinsonism  other  than  histologi- 
cally verified  Parkinson’s  disease  are  erroneously  diag- 
nosed during  life.6  Another  criterion  used  is  a good  to 
excellent  response  to  levodopa  or  a dopamine  agonist. 
Exclusionary  criteria  include  the  absence  of  substantial 
changes  on  brain  imaging  other  than  mild  diffuse  corti- 
cal atrophy  on  computed  tomography  or  magnetic  reso- 
nance imaging  (MRI)  or  mild  periventricular  disease  on 
MRI;  the  absence  of  pyramidal  and  cerebellar  signs;  the 
absence  of  a history  of  drugs,  toxic  substances,  or 
encephalitis  that  may  cause  parkinsonism;  and  the 
absence  of  features  atypical  for  Parkinson’s  disease.  The 
presence  of  substantial  dementia  or  autonomic  failure 
out  of  proportion  to  the  degree  of  parkinsonism  points  to 
other  neurodegenerative  disorders,  although  the  pres- 
ence of  either  in  a mild  to  moderate  degree  may  still  be 
consistent  with  Parkinson’s  disease.6  One  study  assessed 
the  accuracy  of  nine  clinical  features  of  patients  diag- 
nosed with  Parkinson’s  disease  by  the  postmortem  his- 
tologic examination  of  brain  tissue.7  The  results  showed 
that  the  clinical  criteria  for  Parkinson’s  disease  had 
varying  degrees  of  sensitivity  and  specificity.  This  may 
explain  why  there  is  no  universally  accepted  set  of  clin- 
ical criteria  for  the  diagnosis. 

Attempting  to  learn  and  apply  the  differing  sets  of  cri- 
teria proposed  by  various  research  groups  for  the  diag- 
nosis of  Parkinson’s  disease  would  prove  to  be  a daunt- 
ing task  and  an  unwieldy  tool  for  primary  care 
physicians.  Many  of  the  proposed  criteria  were  put  forth 
in  an  attempt  to  improve  the  accuracy  of  the  diagnosis  for 
research  purposes.  Thus,  although  more  specific,  the  pro- 
posed criteria  are  less  sensitive  and  exclude  many 
patients  with  the  disease.  In  a clinical  setting,  it  may  be 
better  to  be  more  sensitive  and  less  specific  so  that  more 
patients  with  true  Parkinson’s  disease  will  have  a better 
chance  of  being  treated.  A simple  approach  for  primary 
care  physicians  is  to  remember  the  cardinal  features  of 
tremor,  rigidity,  bradykinesia,  postural  instability,  and 
gait  disturbances  and  think  of  the  other  features  men- 
tioned earlier  as  “supporting  evidence,”  namely,  asym- 
metry, a good  response  to  an  adequate  dose  (as  much  as 
1,500  mg  per  day)  of  levodopa  in  a formulation  that 
includes  carbidopa,  the  absence  of  atypical  features,  and 
no  evidence  for  other  parkinsonian  disorders  or  causes  of 
secondary  parkinsonism  (discussed  later).  Even  with  this 
in  mind,  the  diagnosis  can  still  be  difficult  in  elderly 
patients — those  65  years  of  age  and  older — because 
there  are  many  causes  of  tremor,  postural  instability,  and 
gait  disturbances  in  the  elderly. 

Tremor  in  an  older  patient  may  be  due  to  medica- 


tion, metabolic  disturbances  such  as  hyperthyroidism, 
Parkinson’s  disease,  or  essential.  Characteristics  such  as 
asymmetry,  tremor  occurring  at  rest  and  decreasing  with 
use  of  the  affected  limb,  and  especially  a pill-rolling  type 
of  tremor  when  the  fingers  are  involved  point  to 
Parkinson’s  disease.  Sometimes  this  last  characteristic 
can  be  elicited  by  asking  the  patient  to  walk  or  distracting 
the  patient  by  requesting  he  or  she  do  simple  calculations. 
Parkinsonian  tremor  may  involve  the  head,  the  lips,  the 
tongue,  and  the  jaw.  Some  patients  with  Parkinson's  dis- 
ease have  a notable  action  component  to  their  tremor. 
Because  tremors  are  additive,  differentiating  Parkinson's 
disease  from  essential  tremor  can  be  a challenge,  particu- 
larly early  in  the  course  of  the  disease.  Features  of  essen- 
tial tremor  include  absence  at  rest,  an  increase  with  stress 
or  excitement,  head  or  voice  involvement,  onset  at  an 
early  age,  and  a family  history.  Of  note,  15%  of  patients 
with  Parkinson’s  disease  also  have  an  increase  in  their 
tremor  with  excitement,  a tremor  that  involves  the  head  or 
voice,  an  early  age  at  onset,  and  a family  history.  Careful 
attention  to  details  in  the  history  and  physical  examina- 
tion will  help  to  distinguish  these  two  disorders. 

Gait  disturbances  are  common  in  elderly  persons, 
affecting  as  many  as  15%  of  people  older  than  60;  in  fact, 
25%  of  persons  older  than  80  use  ambulatory  assistive 
devices.  There  are  many  causes  of  gait  disorders  and  pos- 
tural disturbances,  and  thus  physicians  need  to  observe  a 
patient’s  gait  carefully  and  note  the  abnormal  and  normal 
features.  A parkinsonian  gait  is  characterized  by  a Hexed 
posture,  diminished  or  absent  arm  swings,  small  steps,  en 
bloc  turning  (turning  with  little  or  no  rotation  of  the  axial 
skeleton),  difficulty  initiating  gait  and  turning,  and  festi- 
nation.  Gait  abnormalities  accompany  many  diseases  and 
may  be  mistaken  for  Parkinson’s  disease.  An  apraxic  gait 
is  characterized  by  shuffling,  hesitation  in  starting  (the 
feet  may  appear  glued  to  the  floor),  poor  standing  bal- 
ance, and  improvement  after  the  first  few  steps.  Gait 
apraxia  is  usually  caused  by  bilateral  frontal  lobe  lesions 
due  to  multiple  infarcts,  degenerative  processes  such  as 
Alzheimer’s  disease,  or  hydrocephalus.  A spastic  gait  is 
a stiff-legged  gait  with  reduced  toe  clearance  (there  is 
some  plantar  flexion  in  the  feet  that  may  superficially 
appear  like  footdrop)  and  circumduction  associated  with 
bilateral  spastic  weakness  of  the  legs.  It  can  be  caused  by 
spinal  cord  compression,  subacute  spinal  cord  degenera- 
tion in  vitamin  B,2  deficiency,  or  brain  tumors  involving 
bilateral  parasagittal  areas.  A steppage  gait,  where  a 
patient  lifts  the  feet  higher  than  normal  and  then  strikes 
the  ground  heavily  with  each  step,  is  the  result  of  dis- 
eases causing  an  impairment  of  the  position  and  joint 
sense  in  the  legs  and  feet  (usually  a peripheral  neuropa- 
thy involving  large  sensory  fibers)  such  as  vitamin  B12 
deficiency,  tabes  dorsalis  of  neurosyphilis,  and  other  dis- 
orders that  cause  dysfunction  of  the  posterior  columns  of 
the  spinal  cord.6 

Other  Parkinsonian  Disorders 

Although  most  patients  with  clinical  features  of 
parkinsonism  have  Parkinson’s  disease,  a few  have  other 
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neurodegenerative  disorders  that  have  parkinsonian  fea- 
tures. Differentiating  these  disorders  from  Parkinson’s 
disease  can  be  difficult  and  depends  on  the  presence  of 
other  additional  characteristic  clinical  findings.  Hence, 
these  diseases  are  often  referred  to  as  “parkinsonism 
plus”  syndromes.  Four  fairly  well  characterized  syn- 
dromes are  progressive  supranuclear  palsy,  the  Shy- 
Drager  syndrome,  striatonigral  degeneration,  and  olivo- 
pontocerebellar atrophy.  These  are  sometimes  referred 
to  as  multiple  system  atrophy  because  they  involve  var- 
ious nervous  systems  and  patients  may  present  with  any 
combination  of  extrapyramidal,  pyramidal,  cerebellar, 
and  autonomic  symptoms.6 

Progressive  Supranuclear  Palsy 

Progressive  supranuclear  palsy  occurs  more  often  in 
men  and  about  ten  years  later  than  Parkinson’s  disease 
does  on  average.  The  earliest  symptoms  are  gait  and  bal- 
ance impairment:  in  contrast  to  patients  with  Parkinson’s 
disease,  the  gait  is  stiff  and  broad-based,  with  the  knees 
and  trunk  extended  rather  than  flexed.  Instead  of  turning 
en  bloc,  patients  tend  to  pivot.  The  most  distinguishing 
feature  is  paralysis  of  the  downward  gaze,  resulting  in 
difficulty  reading  and  feeding  (patients  are  often 
described  by  others  as  “sloppy  eaters”).  Patients  are 
unable  to  converge  their  eyes,  and  loss  of  upward  and 
lateral  eye  movement  later  develops  as  well.  Other  fea- 
tures include  palilalia  (repetition  of  syllables),  stuttering, 
and  pseudobulbar  symptoms  such  as  dysarthria,  dyspha- 
gia, and  emotional  lability.  Mild  dementia  may  be  pre- 
sent in  the  early  stages  of  disease.  Computed  tomogra- 
phy and  MRI  typically  show  generalized  and  brain  stem 
atrophy.  Treatment  success  with  antiparkinsonian  drugs 
is  poor,  and  treatment  is  best  left  to  a neurologist. 

Shy-Drager  Syndrome 

The  Shy-Drager  syndrome,  also  known  as  multiple 
system  atrophy,  is  characterized  chiefly  by  a loss  of  auto- 
nomic function  out  of  proportion  to  parkinsonian  fea- 
tures. Two  subtypes  of  multiple  system  atrophy  can  be 
distinguished:  predominant  striatonigral  degeneration 
with  bradykinesia  and  rigidity  out  of  proportion  to  resting 
tremor,  and  an  olivopontocerebellar  atrophy  with  promi- 
nent truncal  ataxia,  intention  tremor,  and  slurred  speech. 
Most  patients  show  an  overlap  of  the  two  symptom  con- 
stellations. Orthostatic  hypotension,  bladder  inconti- 
nence, and  impotence  are  often  presenting  features. 
Bowel  incontinence,  emotional  lability,  severe  obstructive 
sleep  apnea,  and  vocal  cord  paralysis  with  stridor  are 
often  seen  in  more  advanced  stages.  An  MRI  often  shows 
areas  of  decreased  signal  bilaterally  in  the  posterolateral 
putamen.  Treatment  is  mostly  symptomatic. 

Striatonigral  Degeneration 

Striatonigral  degeneration  can  be  similar  to 
Parkinson’s  disease.  Differentiating  features  include  an 
absence  of  tremor  (an  important  distinguishing  feature), 
an  early  onset  of  falling,  severe  dysarthria  and  dyspho- 
nia,  excessive  snoring  and  sleep  apnea,  hyperreflexia. 


and  extensor  plantar  responses.  Patients  typically  show 
a poor  response  to  levodopa. 

Olivopontocerebellar  Atrophy 

Olivopontocerebellar  atrophy  has  cerebellar  ataxia  as 
its  distinguishing  feature  and  progressive  parkinsonism  as 
a less  dominant  feature.  Gaze  impairment,  dysarthria  and 
dysphagia,  incontinence,  dementia,  and  both  upper  and 
lower  motor  neuron  signs  occur  as  the  disease  progresses. 
Computed  tomographic  and  MRI  scans  typically  show 
pancerebellar  and  brain  stem  atrophy  and  demyelination 
of  transverse  pontine  fibers.  The  response  to  levodopa 
treatment  is  poor.1' 

Secondary  Parkinsonism 

Secondary  parkinsonism  is  caused  by  drugs,  for 
instance,  antiemetics  (metoclopramide  and  prochlorper- 
azine), antipsychotics  (haloperidol  and  chlorpromazine), 
reserpine,  methyldopa,  and  lithium;  encephalitis;  vascu- 
lar disease  (multiple  infarcts);  trauma;  normal-pressure 
hydrocephalus;  and  toxins,  such  as  carbon  monoxide 
poisoning,  mercury,  manganese,  methanol,  ethanol,  and 
notably  methylphenyltetrahydropyridine  (MPTP).  This 
last-named  compound  is  a meperidine-like  “designer 
drug”  that  causes  clinical  and  pathophysiologic  disease 
similar  to  Parkinson’s  disease.9 

Whereas  the  diagnosis  of  Parkinson’s  disease  can  be 
straightforward,  it  can  also  be  difficult.  Careful  attention 
to  the  clinical  abnormalities  during  the  physical  exami- 
nation. with  particular  attention  to  any  atypical  features, 
and  a thorough  medical,  occupational,  and  medication 
history,  both  past  and  present,  will  help  differentiate 
Parkinson’s  disease  from  “Parkinson’s  plus”  syndromes 
or  secondary  parkinsonism.  Any  doubts  about  the  diag- 
nosis should  be  allayed  by  consultation  with  an  experi- 
enced neurologist. 

Treatment  of  Parkinson's  Disease 

If  the  symptoms  are  mild  and  do  not  cause  any  sub- 
stantial impairment  in  a patient’s  activities  of  daily  liv- 
ing and  work,  then  medical  treatment  may  be  withheld 
until  the  symptoms  progress  further. 

An  alternative  approach  is  to  start  treatment  with  the 
monoamine  oxidase  (MAO)  type  B inhibitor  selegiline 
hydrochloride  once  the  diagnosis  is  made.  Selegiline 
may  exert  a neuroprotective  effect  by  reducing  the 
amount  of  hydrogen  peroxide  and  free  radicals  generat- 
ed by  the  breakdown  of  levodopa  by  striatal  MAO  type 
B.  This  hypothesis  was  proposed  after  studies  of  animals 
showed  that  selegiline  blocked  the  metabolism  of  MPTP 
and  prevented  the  development  of  parkinsonism.  The  use 
of  selegiline  as  a neuroprotective  agent  began  when  the 
preliminary  results  of  a large  multicenter  study,  the 
Deprenyl  and  Tocopherol  Antioxidative  Therapy  of 
Parkinsonism  (DATATOP)  study,  showed  that  patients 
treated  with  selegiline  progressed  substantially  less  than 
did  those  given  placebo.  (The  DATATOP  study  also 
showed  that  vitamin  E had  no  neuroprotective  effects.) 
When  the  final  results  of  the  DATATOP  study  were  pub- 
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lished  in  1993,"’  however,  whether  selegiline  was  actual- 
ly neuroprotective  was  less  clear  because  it  exerted  a 
mild  symptomatic  effect  that  may  have  been  interpreted 
as  less  progression.  Recently  published  results  of  extend- 
ed treatment  of  DATATOP  subjects  converted  to  treat- 
ment with  open-label  deprenyl  failed  to  show  any 
notable  neuroprotective  effect."12  Yet,  another  separate 
study  did  show  a benefit  of  the  use  of  deprenyl  on  the 
progression  of  Parkinson’s  disease.13  Thus,  this  issue 
remains  controversial.  Many  neurologists  advocate  offer- 
ing selegiline  as  monotherapy  in  the  early  stage  of  the 
disease  or  at  least  to  use  concomitantly  with  levodopa  in 
patients  being  started  on  levodopa  therapy9 — after  dis- 
cussing with  the  patient  its  possible  benefit,  the  current 
lack  of  more  definitive  proof,  and  its  substantial  cost.1415 
The  common  side  effects  of  selegiline  use  are  insomnia 
(its  metabolites  are  L-amphetamine  and  L-methampheta- 
mine)  and  dysphoria;  psychotic  episodes  can  occur  in 
elderly  patients.  The  usual  dose  is  5 mg  at  breakfast  and 
lunch;  no  dietary  tyramine  restriction  is  necessary 
because  at  this  low  dose,  selegiline  inhibits  only  MAO 
type  B.  The  use  of  meperidine  should  be  avoided  in 
patients  taking  selegiline,  however,  because  of  possible 
fatal  interactions  with  MAO  inhibitors.1'’ 

Symptomatic  treatment  should  be  started  once  the 
disease  progresses  to  the  point  where  a patient’s  ability 
to  work  or  perform  activities  of  daily  living  is  impaired. 
Levodopa  has  proved  to  be  the  most  effective  drug  for 
treating  patients  with  Parkinson’s  disease.  Initially,  there 
was  some  theoretical  concern  that  its  administration 
might  lead  to  increased  free  radical  production  and 
hence  increase  the  rate  of  disease  progression.  This  con- 
sideration led  to  the  withholding  of  levodopa  therapy  for 
as  long  as  possible.  As  more  long-term  experience  accu- 
mulated with  patients  taking  levodopa,  it  became  evi- 
dent that  this  theoretical  concern  was  not  seen  clinical- 
ly. The  current  recommendation  is  that  levodopa  treat- 
ment should  be  started  as  soon  as  necessary.21415 

In  North  America,  levodopa  is  combined  with  the 
peripherally  acting  dopa  decarboxylase  inhibitor  car- 
bidopa  as  Sinemet  (DuPont  Pharmaceuticals).  Carbi- 
dopa  blocks  the  peripheral  conversion  of  levodopa  to 
dopamine,  which  allows  the  delivery  of  more  levodopa  to 
the  brain  and  also  reduces  the  incidence  of  nausea,  the 
major  side  effect  of  peripheral  dopamine.  At  least  75  to 
100  mg  of  carbidopa  daily  is  necessary  to  counteract 
levodopa-induced  nausea.  Hence,  it  is  preferable  to  start 
treatment  with  25-100  tablets  (25  mg  of  carbidopa  per 
100  mg  of  levodopa)  rather  than  the  10-100  formulation. 
Therapy  should  begin  with  half  a tablet  of  25-100 
Sinemet  taken  three  times  a day  30  to  60  minutes  before 
meals.  If  the  patient  experiences  intolerable  nausea,  then 
it  can  be  taken  with  or  after  meals.  Although  the  efficacy 
of  levodopa  will  be  substantially  reduced  by  decreased 
absorption  through  interference  from  dietary  protein,  this 
may  result  in  less  frequent  nausea.  Once  a patient  adapts 
to  the  drug,  it  should  then  be  taken  before  meals  again  to 
maximize  absorption  and  hence  ensure  the  chance  of  an 
adequate  response.  The  onset  of  action  usually  takes 


place  within  an  hour,  and  most  patients  know  within 
three  days  whether  a new  dosage  regimen  is  working  (it 
may  take  as  long  as  7 days  in  elderly  patients).  Dosages 
can  be  increased  every  three  to  five  days  (weekly  in  an 
elderly  patient)  until  sufficient  improvement  is  achieved. 
Because  carbidopa  is  a noncompetitive  inhibitor  of  dopa 
decarboxylase,  no  benefit  is  attained  with  doses  of  car- 
bidopa greater  than  200  to  300  mg,  and  thus  patients 
requiring  high  doses  of  levodopa  should  be  switched  to 
the  25-250  formulation.  Once  a levodopa  dose  of  600  to 
800  mg  per  day  is  reached,  adjunctive  medications  are 
preferable  to  further  increases  of  levodopa.16'17  Sinemet 
CR,  a controlled-release  formulation,  can  also  be  used  as 
initial  therapy,  starting  with  half  a tablet  of  the  25-100 
formulation  twice  a day.  Note  that  the  bioavailability  of 
the  controlled-release  formulation  is  about  30%  less  than 
the  standard  formulation,  so  a patient  being  switched  to 
a controlled-release  formulation  may  require  a 30% 
increase  in  dosage  to  achieve  the  same  clinical  effect. 

In  patients  who  achieve  good  clinical  response  at  low 
dosages  of  levodopa — doses  insufficient  to  provide  at 
least  100  mg  per  day  of  carbidopa — and  who  have  con- 
siderable nausea,  taking  supplemental  carbidopa  three 
to  four  times  a day  may  prove  helpful.  For  others  having 
nausea  at  reasonable  carbidopa  doses,  controlled-release 
formulations  may  be  better  tolerated  owing  to  the  slow- 
er rise  and  lower  peak  concentrations  achieved.  Dom- 
peridone  has  been  effective  in  ameliorating  nausea  in 
this  setting,  but  the  drug  is  not  yet  approved  for  use  in 
the  United  States.  Drugs  such  as  metoclopramide  and 
prochlorperazine  should  be  avoided  because  they  can 
counteract  the  central  effects  of  levodopa. 

Other  side  effects  of  levodopa  include  postural 
hypotension  (in  as  many  as  20%  of  patients),  confusion, 
vivid  dreams  and  nightmares,  paranoia,  and  outright 
psychosis  (especially  in  the  elderly).  Adverse  psychi- 
atric effects  usually  begin  nocturnally,  so  reducing,  stop- 
ping, or  giving  the  last  evening  dose  earlier  may  help;  in 
general,  the  use  of  neuroleptic  drugs  is  contraindicated 
because  they  may  induce  a protracted  worsening  of 
parkinsonism.17 

Amantadine  hydrochloride  has  been  used  in  the  past 
to  treat  Parkinson’s  disease;  its  precise  mode  of  action  is 
unknown.  The  efficacy  is  modest  compared  with  that  of 
levodopa,  but  it  may  be  effective  in  patients  with  mild 
disease.  Amantadine  may  begin  to  lose  its  effectiveness 
in  6 to  12  months,  however.  The  usual  dose  is  100  to  200 
mg  a day.  Side  effects  include  dry  mouth,  constipation, 
insomnia,  and  other  effects  similar  to  those  of  anti- 
cholinergics. Particular  to  amantadine  are  pedal  edema 
and  livedo  reticularis.14'17 

Anticholinergic  drugs,  such  as  trihexyphenidyl 
hydrochloride,  6 to  15  mg  per  day;  benztropine  mesylate 
(Cogentin),  1 to  6 mg  per  day;  biperiden  hydrochloride 
(Akineton),  2 to  10  mg  per  day;  and  procyclidine 
hydrochloride  (Kemadrin),  7.5  to  20  mg  per  day,  are  use- 
ful for  treating  the  tremor  of  Parkinson's  disease.  They 
may  be  useful  as  monotherapy  in  early  disease  when 
tremor  is  the  predominant  symptom,  or  as  adjunctive 
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therapy  in  more  advanced  disease  in  patients  whose 
tremor  is  poorly  controlled  by  levodopa.  Side  effects  are 
dose-related  and  tend  to  be  greater  than  those  of  levo- 
dopa. The  anticholinergic  side  effects  include  constipa- 
tion, urinary  retention,  blurred  vision,  impaired  memory, 
hallucinations,  and  acute  confusion;  these  problems  are 
especially  more  common  in  elderly  patients,  and  thus 
great  care  must  be  exercised  when  administering  these 
drugs.  Trihexyphenidyl  and  benztropine  are  the  more 
potent  anticholinergics,  but  some  patients  failing  to 
improve  with  these  may  respond  to  the  use  of  others.518 

Adjunctive  Therapy 

Dopamine  Agonists 

Dopamine  agonists  directly  stimulate  the  postsynaptic 
dopamine  receptors  and  have  proved  to  be  useful  adjuncts 
in  patients  taking  levodopa.  Their  use  can  allow  clinical 
effectiveness  to  be  achieved  with  lower  doses  of  levo- 
dopa, and  motor  fluctuations  in  patients  on  long-term  lev- 
odopa therapy  can  be  smoothed  over.  Many  neurologists 
advocate  starting  adjunctive  dopamine  agonist  medica- 
tion when  the  daily  dose  of  levodopa  reaches  600  mg 
because  early  use  can  lead  to  sustained  benefit  and  a 
reduced  incidence  of  later  motor  fluctuations  and  dyski- 
nesias.15"17 The  side  effects  of  dopamine  agonists  are  more 
common  and  more  severe  than  those  of  levodopa.  They 
include  nausea,  orthostatic  hypotension,  and  psychiatric 
disturbances  (especially  in  the  elderly  and  patients  with 
cognitive  dysfunction)  such  as  hallucinations,  night- 
mares, agitation,  paranoia,  and  psychotic  episodes.  Other 
less  common  side  effects  include  erythromelalgia  and 
pleuropulmonary  and  retroperitoneal  fibrosis.18  Mono- 
therapy with  dopamine  agonists  has  been  investigated  and 
found  to  be  less  effective  than  levodopa,  but  some  neu- 
rologists advocate  their  use  as  initial  therapy  in  younger 
patients  who  are  better  able  to  tolerate  the  side  effects. 
The  hope  is  to  delay  initiating  levodopa  treatment  due  to 
the  later  development  of  management  problems  in 
patients  on  long-term  levodopa  therapy.  The  two 
dopamine  agonists  currently  available  in  the  United 
States  are  bromocriptine  mesylate  (Parlodel)  and  per- 
golide  mesylate  (Permax).  Bromocriptine  therapy  is  start- 
ed at  half  a 2.5-mg  tablet  once  a day,  titrated  upward 
every  three  to  five  days  to  a dose  of  5 to  7.5  mg  three 
times  a day,  with  a maximum  of  60  mg  a day.  Effective 
response  is  usually  attained  at  15  to  30  mg  a day.  Higher 
doses  usually  result  in  more  pronounced  side  effects. 
Similarly,  pergolide  therapy  is  started  at  0.05  mg  once  a 
day  and  titrated  upward  every  three  to  five  days  to  a three- 
times-a-day  dosing  regimen  until  the  usual  therapeutic 
dose  range  of  I to  6 mg  a day.  More  side  effects  occur 
when  daily  doses  exceed  4 mg  a day.  Studies  comparing 
bromocriptine  use  with  that  of  pergolide  seem  to  show 
that  pergolide  retains  effectiveness  for  a longer  time.19 

Monoamine  Oxidase  Type  B Inhibitors 

As  mentioned  before,  the  MAO  type  B inhibitor 
selegiline  may  provide  a neuroprotective  effect  when 


used  alone  or  in  conjunction  with  levodopa.  It  can  also 
be  used  as  an  adjunct  to  achieve  a response  with  a lower 
dose  of  levodopa  and  to  smooth  over  the  “wearing-off’ 
and  on-off  motor  response  fluctuations  in  more 
advanced  disease.  The  benefits  are  modest,  however.18-20 

Physical  and  Occupational  Therapy 

Physical  therapy  is  an  important  adjunct  in  the  treat- 
ment of  Parkinson's  disease.  Although  few  studies  have 
rigorously  assessed  the  clinical  benefit  of  physical  ther- 
apy, many  neurologists  think  that  it  does  improve 
patients'  quality  of  life  and  mobility.  Specific  exercises 
tailored  to  each  patient's  disabilities  and  needs  help  mit- 
igate stiffness  and  slowness  and  prevent  disuse  atrophy, 
weakness,  and  the  deterioration  of  fine  motor  control. 
Appropriate  regimens  can  be  designed  to  maintain 
mobility,  flexibility,  stamina,  and  strength;  gait  training 
helps  with  postural  instability  and  decreases  the  likeli- 
hood of  falls.5  Patients  need  to  be  seen  by  physical  ther- 
apists routinely  to  encourage  them  to  maintain  their 
exercises  because,  if  left  on  their  own,  they  gradually 
resume  a more  sedentary  lifestyle  and  stop  doing  the 
exercises.  The  benefits  gained  from  physical  therapy  are 
thus  lost  within  six  months.21 

Occupational  therapy  helps  patients  maintain  more 
independence  by  helping  them  continue  their  activities  of 
daily  living.  Patients'  homes  should  be  assessed  by  phys- 
ical and  occupational  therapists  for  the  installation  of 
aids  such  as  strategically  placed  railings,  special  toilet 
seats,  safety  equipment  for  the  bathroom,  and  specially 
designed  eating  utensils  and  kitchenware.  A patient's 
ability  to  self-dress  can  be  improved  with  clothing  that 
has  zippers  or  Velcro  closures,  and  shoes  should  be  the 
slip-on  type  with  soles  that  do  not  grip  the  floor  too  tena- 
ciously (causing  the  patient  to  fall  forward).5 

Progression  of  Disease 

After  several  years  (typically  about  5)  of  levodopa 
treatment,  the  disease  progresses  to  the  point  where 
patients  begin  to  have  shortened  responses  to  levodopa. 
often  manifesting  as  a wearing-off  phenomenon  where- 
in their  symptoms  worsen  before  the  next  dose  of  levo- 
dopa is  due.  They  may  also  respond  less  predictably  to 
each  dose  and  may  become  extremely  sensitive  to 
dietary  protein,  giving  a history  of  becoming  immobi- 
lized after  eating  a high-protein  meal.  Gastric  emptying, 
which  is  erratic  in  patients  with  Parkinson's  disease,  can 
also  account  for  response  fluctuations.  The  wearing-off 
phenomenon  may  be  lessened  by  more  frequent  dosing 
and  taking  the  medication  on  an  empty  stomach;  a diet 
in  which  the  amount  of  protein  eaten  is  reduced  and  is 
saved  until  the  last  meal  of  the  day  may  allow  the  patient 
to  maintain  mobility  during  the  day  and  be  less  bothered 
by  increased  rigidity  and  bradykinesia  in  the  evenings 
when  patients  are  more  sedentary. 

As  the  disease  progresses  further,  patients  may  begin 
to  have  unpredictable  periods  of  suddenly  becoming 
immobilized,  even  in  the  midst  of  a good  medication 
effect — an  on-off  phenomenon.  This  problem  may  not 
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respond  as  well  to  dietary  measures,  so  selegiline  may 
be  tried  instead  (if  the  patient  is  not  already  taking  it). 
Dopamine  agonists  are  more  effective  and  can  be  added 
if  the  motor  fluctuations  are  more  severe.  Controlled- 
release  Sinemet  may  also  be  effective  in  smoothing  over 
response  fluctuations  and  can  be  used  with  judiciously 
timed  standard  Sinemet  to  counter  the  wearing-off  and 
on-off  phenomena.1516-22 

As  the  disease  progresses  and  increasingly  higher 
doses  of  levodopa  are  used,  dyskinesias  may  develop  in 
the  form  of  athetosis,  chorea,  and  choreoathetosis, 
which  when  severe,  can  resemble  ballismus.  Lowering 
the  doses  of  levodopa  to  reduce  peak  concentrations  and 
increasing  the  dosing  frequency  or  adding  controlled- 
release  Sinemet  may  lessen  these  dyskinesias,  but  note 
that  drug-induced  dyskinesias  may  result  from  either  too 
much  or  too  little  levodopa.  Patients  may  also  have 
painful  dystonias  that  usually  involve  the  feet  and  lower 
legs  when  levodopa  levels  ebb  before  the  next  dose. 
Dystonias  are  common  early  in  the  morning  and  can 
awaken  a patient;  taking  a controlled-release  Sinemet  at 
bedtime  may  help.  Adding  a dopamine  agonist  or 
increasing  its  dose  may  help  lessen  dyskinesias  and  dys- 
tonias; switching  from  bromocriptine  to  pergolide  or 
vice  versa  may  also  help.  Patients  experiencing  pain 
from  the  dystonias  may  have  some  relief  with  the  use  of 
baclofen,  lithium,  or  muscle  relaxants. 

Patients  with  advanced  Parkinson’s  disease  who  are 
having  substantial  levodopa-induced  dyskinesias  and 
disabling  akinetic-rigid  states  may  be  candidates  for 
stereotactic  pallidotomy,  whereby  a small  area  of  the 
internal  segment  of  the  globus  pallidus  is  ablated 
through  a stereotactically  guided  microelectrode  intro- 
duced through  a small  burr  hole.  Recent  studies  have 
shown  a considerable  reduction  in  levodopa-induced 
dyskinesias  and  a lessening  in  rigidity,  bradykinesia, 
imbalance,  and  tremor  lasting  at  least  a year  postopera- 
tively  and  with  relatively  low  complication  rates.23-25 

As  the  disease  progresses  from  the  early  mild  stages, 
other  problems  become  more  prominent.  Depression, 
which  may  be  endogenous  or  reactive,  can  be  present  in 
more  than  50%  of  patients.  Many  are  depressed  over  the 
loss  of  their  independence  and  function,  increasing 
dependence  on  family  and  others,  and  the  progressive 
nature  of  their  disease.  They  can  lose  their  drive,  initia- 
tive, and  motivation  and  become  passive,  withdrawn, 
and  anhedonic.  For  those  who  complain  of  a lack  of 
energy,  serotonin  reuptake  inhibitors  such  as  fluoxetine, 
paroxetine,  or  sertraline  can  be  effective.  For  patients 
with  difficulties  sleeping,  taking  tricyclic  antidepres- 
sants can  be  beneficial,  especially  because  their  anti- 
cholinergic properties  may  further  reduce  tremor.16,26 

Dementia  occurs  in  15%  to  20%  of  patients  with 
Parkinson’s  disease  and  usually  develops  late  in  the 
course.  Of  note,  however,  is  that  as  many  as  a third  of 
patients  with  Alzheimer’s  disease  can  have  extrapyrami- 
dal  signs  and  symptoms.  The  presence  of  dementia  early 
in  the  course  of  a patient  with  parkinsonism  should  lead 
to  a consideration  of  Alzheimer’s  disease  (sometimes 


referred  to  as  Alzheimer’s  disease  with  parkinsonism), 
diffuse  Lewy  body  disease  (which  some  consider  to  be 
a variant  of  Alzheimer’s  disease),  or  progressive  supra- 
nuclear palsy.5,9 

Drooling  may  become  a problem  as  the  disease 
advances  because  of  decreased  automatic  swallowing. 
Patients  often  lose  weight  due  to  a variety  of  factors,  and 
constipation  can  become  a serious  problem  for  many, 
causing  a preoccupation  with  bowel  function.  Adequate 
dietary  fiber  and  liquids  are  important,  and  promotility 
agents  such  as  cisapride  may  be  helpful  for  more  severe 
cases.  Bladder  hyperspasticity  may  develop  as  well  as 
bladder  outlet  obstruction.  Autonomic  dysfunction  in 
advanced  stages  can  manifest  as  sweating,  orthostatic 
hypotension,  impotence,  constipation,  and  urinary  blad- 
der dysfunction.16 

Sorting  out  these  problems  can  be  challenging 
because  many  of  the  medications — especially  those 
with  anticholinergic  properties — can  cause  hallucina- 
tions, confusion,  impaired  memory,  constipation,  and 
urinary  retention  as  well,  especially  in  elderly  patients 
and  in  those  with  existing  cognitive  dysfunction. 

Primary  Care 

Primary  care  physicians  play  a central  role  in  the 
overall  care  of  patients  with  Parkinson’s  disease.  At  the 
time  of  the  initial  diagnosis,  patients  and  family  need 
help  in  learning  about  and  understanding  the  disease  and 
its  progressive  course.  They  also  need  reassurance  that 
severe  disability  usually  occurs  many  years  later  and 
that  a reasonable  quality  of  life  can  be  maintained  with 
medication,  exercise,  and  continued  social  activities. 
Physicians  can  help  to  counter  the  tendency  toward 
immobilization  and  apathy  by  encouraging  patients  to 
contact  national  Parkinson’s  disease  organizations,  such 
as  American  Parkinson’s  Disease  Foundation,  1250 
Hyland  Boulevard,  Staten  Island,  NY  10305  ([800]  223- 
2732);  National  Parkinson’s  Disease  Foundation,  1501 
Northwest  Ninth  Avenue,  Miami,  FL  33136  ([800]  433- 
7022);  and  Parkinson’s  Disease  Foundation,  710  West 
168th  Street,  New  York  City,  NY  10032-9982  ([800] 
457-6676),  for  information  about  local  support  groups 
and  newsletters.  Referrals  for  physical  and  occupational 
therapy  should  be  made  periodically  as  the  disease 
advances.  Speech  therapy  is  beneficial  for  those  with 
difficulty  swallowing  and  speech  problems.  In  more 
advanced  stages,  attendance  at  a senior  day  care  center 
is  recommended  because  many  centers  provide  social 
activities,  physical  and  occupational  therapy,  and  meals 
for  patients.  Visiting  home  nurses  and  physical  and 
occupational  therapists  can  help  improve  a patient’s 
activities  of  daily  living,  and  these  professionals  can 
also  evaluate  the  home  for  safety  and  make  appropriate 
adaptations  of  household  furnishings.  Because  caring 
for  patients  with  more  advanced  disease  can  be  extreme- 
ly taxing  for  spouses  and  families,  respite  care  should  be 
offered  periodically. 

In  addition  to  managing  other  health  problems — car- 
diac disease,  diabetes  mellitus,  hypertension,  and  the 
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like — primary  care  physicians  should  not  overlook  rou- 
tine immunizations  and  screening  because  many 
patients  with  Parkinson’s  disease  will  live  for  decades 
after  the  disease  occurs. 

In  summary,  primary  care  physicians  should  be 
knowledgeable  about  the  cardinal  features  of  Parkin- 
son's disease.  Treatment  can  be  started  in  those  who 
meet  many  of  the  criteria;  failure  to  respond  to  adequate 
doses  of  levodopa,  the  presence  of  any  atypical  features, 
or  any  doubt  about  the  diagnosis  should  lead  to  a con- 
sultation with  an  experienced  neurologist.  In  more 
advanced  disease  and  in  patients  taking  many  anti- 
parkinsonian medications,  they  will  benefit  from  the 
experience  of  a neurologist  in  the  management  of  the 
disease  and  from  a primary  care  physician’s  overall 
management  of  their  health  problems,  both  related  and 
unrelated  to  the  disease. 
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Academic  Physicians,  Clinical  Investigators, 
and  Managed  Care 
Whither  Hippocrates? 

WILLIAM  M.  BENNETT,  MD,  Portland,  Oregon 

This  article  is  based  on  Presidential  Comments  made  to  the  Western  Association  of  Physicians, 

Carmel,  California,  February  1996. 


It  has  been  my  distinct  pleasure  to  serve  as  President  of 
the  Western  Association  of  Physicians  since  February 
1995.  I could  select  from  many  subjects  for  a presidential 
perspective  in  this  era  of  dramatic  advances  occurring  in 
the  science  of  medicine  in  parallel  with  what  are  equally 
dramatic  steps  backward  in  the  way  medicine  is  practiced. 
Instead,  I will  share  some  thoughts  about  the  unique  role 
of  academic  physicians  and  clinical  researchers,  including 
their  ethical  precepts  and  achievements. 

To  anyone  who  reads  the  lay  press,  it  is  obvious  that 
medicine  is  no  longer  perceived  in  the  same  favorable 
light  as  it  was  a generation  ago.  This  is  true  despite 
incredible  advances  in  biomedical  science  brought  about 
through  basic  biomedical  research,  much  of  which  was 
carried  out  at  the  bench  and  translated  to  the  bedside  by 
physician  investigators  such  as  those  represented  by  this 
association.  The  improvement  in  age-adjusted  mortality 
over  this  period  from  1950  to  the  present  is  staggering, 
considering  that  the  manipulation  of  “risk  factors”  is  rel- 
atively recent  (Figure  1).  I believe  that  these  changes  are 
more  likely  related  to  improved  patient  care.  We  need 
only  to  think  of  the  fact  that  today,  coronary  artery 
bypass  surgery  can  be  done  with  less  than  1%  mortality; 
that  heart,  kidney,  and  liver  transplant  graft  survival 
from  unrelated  donors  approaches  90%  at  one  year;  that 
recombinant  human  erythropoietin  is  used  routinely  in 
medical  practice;  and  that  diseases  such  as  leukemia  and 
other  formerly  fatal  cancers  have  high  remission  rates 
and  even  cures.  It  is  possible  to  go  on  and  on  about  the 
achievements  of  medical  science  and  medical  research. 
Yet,  policymakers,  the  public,  and  even  leaders  in  medi- 
cine are  dissatisfied.  They  talk  about  the  fact  that  med- 
ical care  is  too  expensive.  Is  medical  care  really  too 
expensive,  or  is  too  much  being  taken  in  profit  or  spent 
on  marketing  and  administration?  John  Kitzhaber,  MD, 
the  physician-governor  of  Oregon,  recently  uttered  the 
following  statement  at  the  Oregon  meeting  of  the 
American  College  of  Physicians,  “The  Hippocratic  Oath 


is  outdated  for  the  20th  century,”  in  defense  of  the  prior- 
ity list  of  the  controversial  Oregon  Health  Plan.  Dr 
Kitzhaber  was  discussing  the  ethical  dilemmas  faced  by 
physicians  in  providing  the  best  medical  care  for  indi- 
vidual patients.'  Merwyn  Greenlick,  PhD,  Chair  of  the 
Oregon  Health  Sciences  University  Department  of 
Public  Health,  talks  about  a new  paradigm  for  providing 
medical  care,  “population  medicine,”  again  as  opposed 
to  the  traditional  doctor-patient  relationship  (oral  com- 
munication, October  1994).  If  this  euphemism  that  pre- 
sumably means  doing  the  greatest  good  for  the  greatest 
number  of  people  with  the  dollars  available  is  translated 
by  health  care  professionals  to  treating  only  patients 
with  good  prognoses  or  caring  for  healthy  low-risk  peo- 
ple, the  results  will  be  disastrous.  The  concept  of  man- 
aged care  has  been  embraced  both  as  a money-saving 
device  and  as  a way  to  implement  important  preventive 
services.  These  trends  have  led  to  the  assumptions  that 
the  quality  of  medical  care  is  reflected  by  and  can  be 
improved  by  unproven  programs,  such  as  population 
cholesterol  screening,2  adult  immunization  programs, 
and  other  untested  strategies.  Physician  performance  in 
these  managed  care  systems  is  measured  by  “productiv- 
ity quotas”  and  other  measures  having  little  relationship 
to  physician  quality  (Figure  2).-'  Further,  it  is  assumed  by 
health  maintenance  organization  administrators  and 
leaders  that  the  medical  practitioners  needed  to  carry 
these  types  of  advances  forward  are  less  well-trained 
physicians  or  physician  extenders  who  will  be  cost- 
effective  and  will,  they  also  assume,  function  without 
decreasing  the  quality  of  medical  care.  While  patient  sat- 
isfaction surveys  are  marketed  and  promoted  by  those 
providing  care  in  this  way,  the  relatively  silent  lower 
income  groups  are  not  so  sure  (Figure  3).4'5 

It  is  my  view  and  my  message  that  academic  medi- 
cine as  practiced  by  physician  investigators,  particularly 
in  academic  settings,  has  rolled  over  too  easily  to  these 
untested  assumptions.  I am  embarrassed  to  acknowledge 


(Bennett  WM:  Academic  physicians,  clinical  investigators,  and  managed  care — Whither  Hippocrates?  West  J Med  1996;  165:241-244) 
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Figure  1. — The  age-adjusted  mortality  in  the  United  States  for  1950  through  1990  is  shown. 


that  many  of  those  who  have  rolled  over  have  been 
prominent  academic  leaders  whose  own  career  paths  to 
the  top  were  dependent  on  their  contributions  as  physi- 
cian-scientists. Can  you  imagine  asking  an  institutional 
review  board  to  approve  an  experiment  in  which  one 
outcome  might  be  a decreased  quality  of  medical  care 
without  asking  the  permission  of  patients  involved, 
much  less  obtaining  any  type  of  informed  consent?  No 
one  would  let  you  do  that  experiment.  Yet,  this  is  pre- 
cisely what  managed  care  does,  without  the  consent  of 
patients.  Does  it  really  make  sense  for  less  well-trained 
physicians  and  physician  extenders  to  look  after  patients 
with  complicated  medical  conditions  such  as  leukemia, 
organ  transplantation,  the  acquired  immunodeficiency 
syndrome,  and  oncologic  problems,  for  which  special- 
ists and  clinical  investigators  have  provided  a sophisti- 
cated level  of  medical  care  that  is  unparalleled  in  the 
world?  Is  there  any  situation  you  can  think  of  in  medi- 
cine, or  with  any  other  form  of  intellectual  pursuit. 


9 measures  of  quality 

5 measures  of  access  to  care  and  satisfaction  with  care 

15  measures  of  membership  and  utilization— procedure 
and  hospital  admission  rates  for  various  conditions 

15  measures  of  finance— loss  ratios,  liquidity,  and  finan- 
cial reserves 

15  measures  of  structure  and  management— board  cer- 
tification, turnover  of  physicians,  case  management, 
and  utilization  review 


Figure  2. — The  content  of  health  plan  employer  data  and  infor- 
mation set  is  shown. 


where  reducing  the  knowledge  base  of  the  providers  has 
improved  the  outcome? 

These  new  trends  in  the  delivery  of  health  care, 
which  have  largely  gone  unchallenged,  will  create  a new 
minority  group,  namely,  the  “seriously  ill."  Furthermore, 
in  this  rush  to  provide  1996  care  more  broadly,  or  more 
cheaply,  no  thought  is  given  to  money  for  research  or 
even  the  training  of  the  next  generation  of  physicians 
who  will  be  needed  to  translate  the  excitement  and 
investment  of  bench  research  to  the  bedside.  Managed 
care  pays  for  none  of  the  freight  of  its  talent  while  enjoy- 
ing the  largesse  of  federally  supported  training  pro- 
grams. There  has  been  a decline  of  more  than  70%  in 
research  applications  to  the  National  Institutes  of  Health 
from  physician-scientists  in  the  past  several  years.6 
Moreover,  many  of  us  who  have  served  as  program 
directors  in  the  past  several  years  can  attest  to  the  fact 
that  interest  in  careers  in  biomedical  research  by  today's 
young  physicians  approaches  zero.  Why  should  talented 
persons,  who  for  many  years  have  studied  hard  and 
ranked  at  the  top  of  their  classes,  select  a career  path  that 
seems  so  obviously  underappreciated  and  unsupported 
by  today’s  society? 

Many  factors  that  have  accounted  for  our  current  sit- 
uation are  clearly  beyond  our  control.  But  as  physicians 
and  physician-clinical  investigators  interested  in  our 
patients  and  the  advancement  of  medical  science,  we 
have  some  options  available.  1 propose  the  following 
actions: 

• First  and  foremost,  we  can  speak  out  for  our 
patients.  When,  in  our  judgment,  it  is  not  in  a patient's 
best  interest  for  a medical  procedure  to  be  either  denied 
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Overall  Advice  by  Emergency  Quality  of  Waiting 
Phone  Care  Doctors  Time  in 

Office 


Figure  3. — The  experiences  of  low-income  patients  (annual  income  <$15,000)  in  managed 
care  are  shown  (from  Louis  Harris  and  Associates5).  White  bars  = fee-for-service  patients, 
black  bars  = patients  in  managed  care. 


or  approved,  we  must  advocate  for  that  patient  with  the 
system.  No  one  else  will  do  it.  I believe  Dr  Kitzhaber 
was  mistaken;  the  Hippocratic  Oath  is  very  relevant  for 
the  21st  century.  We  need  to  watch  for  and  speak  out 
against  the  inherent  conflict  of  interest  whereby  incen- 
tives are  put  into  medical  practice  for  financial  and  other 
reasons  dissociated  from  patients’  best  interest. 
Fortunately,  Oregon  will  not  ration  care  because  no  one 
there  has  the  political  will  to  "go  down  the  list”  of  prior- 
itized procedures.  There  are  few  data  about  the  long- 
term financial  viability  of  the  Oregon  Health  Plan  (as 
mandated  by  law),  but  there  are  indications  that  it  is  an 
artistic  disaster  in  deep  financial  trouble  (Julie  Ferguson, 
Vice  President,  Health  Systems  and  Quality,  Physicians 
Association  of  Clackamas  County),  written  communica- 
tion, January  29,  1996).  It  should  be  noted  that  Oregon 
has  been  able  to  ration  only  for  the  poor  and  not  the 
entire  state,  as  planned.  In  1991  then-Senator  Albert 
Gore  said,  “But  Oregon  has  made  a tragic  choice  and  a 
horrible  mistake  in  responding  to  the  plight  of  the  unin- 
sured by  developing  a scheme  that  takes  from  the  poor 
to  help  the  poor,  that  preys  on  the  limited  political  clout 
of  poor  women  and  children,  and  whose  only  answer  to 
skyrocketing  health-care  costs  is  to  ration  care.”  The 
Oregon  plan  “is  a declaration  of  unconditional  surrender 
just  as  the  first  battles  are  being  fought  over  the  future  of 
our  health-care  system.”7 

• We  must  continue  to  advocate  for  the  training  and 
development  of  basic  and  clinical  investigators.  The 
American  Board  of  Internal  Medicine  is  proposing  a 
shortening  of  generalist  training  in  internal  medicine 
with  an  extension  of  research  training,  both  in  basic  and 
clinical  science,  to  produce  a generation  of  subspecial- 
ists that  can  translate  the  tremendous  advances  of  sci- 
ence to  the  bedside.8 

• We  should  endorse  the  principal-care  concept  and 
disease  management  organizations.  This  concept  states 


that  an  internal  medicine  specialist  or  subspecialist  can 
best  serve  as  the  primary  care  physician  and  coordinate 
care  for  patients  whose  medical  condition  requires  and 
deserves  such  subspecialty  intervention.  Obvious  exam- 
ples are  oncologic  problems,  chronic  renal  failure,  end- 
stage  heart  disease,  organ  transplantation,  chronic 
rheumatoid  arthritis,  and  brittle  diabetes  mellitus. 

• We  should  mobilize  our  patients.  The  patients  are 
the  victims  of  the  processes  we  are  discussing,  not  us. 
Their  children  will  suffer  the  consequences  of  the 
demise  of  the  biomedical  research  enterprise  in  this 
country  and  the  loss  of  global  leadership  in  this  area  that 
the  United  States  has  always  enjoyed.  Moreover,  it  is 
only  the  patients,  not  us,  who  have  the  political  credibil- 
ity to  reverse  the  current  trends.  The  burden  of  proof  for 
the  throwing  away  of  the  past  30  years  of  medical 
advances  should  be  shifted  to  the  people  who  want  to  do 
something  radically  different  without  any  proof  of  safe- 
ty and  efficacy. 

• Physician-clinical  investigators  need  to  take  a 
responsible  role  with  the  media.  We  need  to  educate  the 
next  generation  of  consumers  about  the  processes  of  sci- 
ence, the  pitfalls  of  “magic  bullets,”  the  way  new  drugs 
become  approved,  and  all  the  things  that,  when  twisted 
by  reporters  looking  for  a story,  unfairly  raise  expecta- 
tions and  lead  to  a loss  of  confidence  in  the  whole  med- 
ical enterprise.  We  need  only  look  as  far  as  the  super- 
market, the  television,  and  the  popular  press  to  see  how 
many  billions  of  dollars,  which  could  be  used  to  provide 
traditional  medical  care,  are  spent  on  alternative  medi- 
cines, tonics,  vitamins,  and  herbal  remedies. 

• If  we  really  want  to  improve  the  public  health,  it 
might  not  be  done  through  a medical  model  at  all.  The 
medical  problems  associated  with  tobacco,  alcohol,  and 
illicit  drug  use,  related  domestic  violence,  and  trauma 
represent  the  major  portion  of  health  care  costs.9"'  If 
these  societal  problems  were  addressed  with  political 
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TABLE  1 —The  Health  and  Financial  Effects  of  Prohibition  in  the  United  States* 


Variable Effect 

Deaths  due  to  overdose  and  impure  alcohol,  No 1,000/yr 

Alcohol  use  in  US Dropped  by  50%/yr 

Deaths  due  to  cirrhosis Dropped  by  64%/yr 

Mental  health  admissions  due  to  alcohol Dropped  by  53%/yr 

Alcohol-related  deaths  in  US,  1992-1995,  No 125,000/yr 

Cost  of  alcohol-related  health,  motor  vehicle  accidents,  crime,  $ . . . . 140  billion 
Taxes  collected,  $ 20  billion 


*From  M.  H.  Moore,  The  New  York  Times,  Oct  16,  1989,  p A21 . 


The  social  contract  of  American  medicine  presupposes  that  physicians  are 
patients'  advocates,  not  advocates  for  society  against  patients  whose  care 
is  costly  or  patients  whose  condition  is  such  that  physicians  cannot  be 
sure  that  procedures  undertaken  will  have  a high  likelihood  of  long-term 
benefit. 


Figure  4. — The  ethics  against  the  rationing  of  medical  services  by  a physician  are 
spelled  out  (from  Burck  et  al"). 


will,  any  appropriate  medical  care  for  the  sick  could  be 
easily  afforded.  The  incidence  of  these  totally  pre- 
ventable medical  problems  is  escalating,  however,  erod- 
ing the  nation's  limited  health  care  funds.  It  is  of  interest 
to  look  at  the  data  from  the  period  of  alcohol  prohibition 
so  reviled  by  revisionist  history.  From  a public  health 
standpoint,  it  was  a booming  success  (M.  H.  Moore, 
“Actually  Prohibition  Was  a Success,”  The  New  York 
Times , October  16,  1989,  p A21)  (Table  1)."  Physicians 
need  to  stand  up  and  speak  out  and  take  an  active  role  in 
helping  to  educate  and  politically  influence  society  to  set 
the  practice  of  medicine  back  on  track. 

In  conclusion,  we  need,  like  no  other  time  in  history, 
to  continue  to  advocate  for  our  patients  and  to  speak  out 
against  the  rush  to  make  medical  care  just  another  prod- 
uct to  be  sold  on  the  open  market.  Medicine  is  not  a busi- 
ness. It  is  a profession  with  a high  calling  and  ideals  that 
are  as  relevant  today  as  they  have  ever  been,  perhaps 
more  so  (Figure  4). 12  If  we,  who  are  the  leaders  in  med- 
icine, allow  these  changes  to  occur  without  speaking 
out.  we  will  be  as  guilty  as  the  chief  executive  officers  of 
managed  care  organizations  who  sacrifice  quality  in 
return  for  pocketing  millions  of  dollars  in  salary.  This 
corporate  culture  of  medicine  will  be  the  savings  and 
loan  debacle  of  the  1990s. 
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Barriers  to  Practice — 

Reality  or  Perception? 

Elsewhere  in  this  issue  of  the  Journal , Arlyss  Ander- 
son, MHS,  RN.CS,  FNP,  Catherine  Gilliss,  DNSc, 
RN.CS,  FAAN,  and  Laurie  Yoder,  MN,  RN.CS,  FNP, 
highlight  several  oft-reported  frustrations  of  nurse  practi- 
tioners in  California.1  The  most  frequently  described  bar- 
rier to  practice,  however — restrictions  on  the  ability  to 
prescribe  medications — was  mentioned  by  only  16%  of 
the  respondents.  The  infrequency  of  dissatisfaction  is  re- 
markable in  today's  turbulent  practice  climate  and  may 
indicate  that  this  group  of  health  professionals  has  so  far 
run  the  gauntlet  of  health  reform  and  remains  relatively 
unscathed.  Nonetheless,  fundamental  questions  about  the 
role  of  nurse  practitioners  remain  unresolved. 

Of  concern  are  Anderson  and  colleagues'  characteri- 
zation of  the  California  Board  of  Registered  Nursing’s 
records  of  California-certified  nurse  practitioners  as  “not 
well  maintained"  and  the  revelation  of  its  inability  to 
quantify  certified  nurse  practitioners.  A meaningful 
analysis  of  health  workforce  data  and  their  use  in  future 
policy  making  require  the  development  of  accurate  meth- 
ods to  account  for  and  study  the  practice  status  of  all 
health  professionals  in  California. 

As  health  care  delivery  systems  strive  to  address 
goals  of  cost  containment,  access  to  care,  quality,  and  pa- 
tient satisfaction,  greater  emphasis  on  the  use  of  health 
professionals  other  than  physicians  is  a logical  explo- 
ration. Much  remains  to  be  learned  before  wholesale 
conclusions  can  be  drawn  about  how  such  resources  are 
best  deployed. 

Nurses  have  played  an  important  role  in  a wide  array 
of  practice  settings,  both  public  and  private,  and  in  a num- 
ber of  specialty  areas.  Their  versatility  has  been  not  only 
a selling  point,  but  also  a confounding  factor  in  attempts 
to  present  an  understandable  image  to  other  health  profes- 
sionals and  the  lay  public.  Disparity  in  education  prepara- 
tion and  titles  further  confuses  those  who  are  unfamiliar 
with  possibilities  of  baccalaureate  and  master’s  prepara- 
tion and  other  means  of  achieving  designation  as  ad- 
vanced practice  nurses,  clinical  nurse  specialists,  and 
nurse  practitioners.  Assignment  to  a range  of  settings 
even  further  defies  attempts  to  categorize  and  define  pa- 
rameters of  practice  neatly.  A nurse  practitioner  carrying 
out  relatively  repetitive  functions  in  well-child  examina- 
tions and  family  planning  clinics  can  hardly  be  compared 
with  one  who  ventures  alone  into  a remote  and  unpre- 
dictable rural  primary  care  office.  Although  nurse  practi- 
tioners are  purported  to  be  generally  geared  toward 
providing  heath  care  to  essentially  healthy  persons,  their 
use  in  medically  underserved  areas  often  takes  them  deep 
into  the  domain  of  complex  differential  diagnosis. 

It  is  no  wonder  that  confusion  abounds  when  attempts 
are  made  to  address  prescribing  authority,  reimbursement, 
physician  supervision  or  support,  and  the  public  image  of 


nurse  practitioners.  Without  diminishing  their  well- 
deserved  kudos,  the  prospect  of  obtaining  equal  or  better 
primary  care  in  all  respects  through  professions  that  re- 
quire less  training,  lower  salaries,  and  with  low  rates  of 
litigation  is  simply  too  good  to  be  true.  As  in  all  such 
cases,  a large  number  of  variables  must  be  addressed  be- 
fore a more  realistic  perspective  can  be  attained. 

To  characterize  such  an  analysis  as  an  economically 
driven  professional  "turf  battle”  is  a simplification  that 
belies  the  complexity  of  the  health  care  market.  As  in  all 
evolving  systems  experiencing  growing  pains,  tension 
runs  high  when  competition  and  insecurity  are  present. 
Not  only  do  nurse  practitioners  perceive  hostility  from 
physicians,  but  they  also  frequently  indicate  difficulties  of 
acceptance  by  "regular”  nursing  staff.  Indeed,  when  pro- 
fessional boundaries  are  blurred,  as  they  currently  are  be- 
tween medicine  and  nursing,  uncertainty  may  give  rise  to 
defensiveness  and  even  paranoia.  This  is  only  a piece  of 
the  issue,  however. 

Nurse  practitioners  are  not  alone  in  expressing  con- 
cerns over  reimbursement  issues.  As  payment  systems 
move  from  one  scheme  to  another,  physicians  similarly 
find  themselves  uncompensated  for  specified  services, 
disenrolled  without  explanation  from  provider  panels, 
and  ineligible  for  specific  panels,  even  when  highly 
qualified.  Reimbursement  rates  continue  to  be  dis- 
counted, sometimes  resulting  in  net  losses  to  self-em- 
ployed physicians  who  must  first  meet  overhead 
obligations,  including  the  salaries  of  their  nursing  staff. 
Capitated  systems  place  participating  physicians  at  fi- 
nancial risk  and  continue  to  raise  concerns  about  eco- 
nomic incentives  to  limit  services  to  patients.  Not 
discounting  the  questions  raised  by  Anderson  and  co- 
workers, the  issue  of  reimbursement  for  health  care  ser- 
vices is  one  that  needs  to  be  addressed  at  a broad  and 
fundamental  policy  level  that  will,  in  turn,  affect  all  par- 
ticipants in  the  health  delivery  system. 

California,  in  the  company  of  44  other  states,  appears 
to  be  mainstream  in  its  approach  to  nurse  practitioner  pre- 
scribing privileges.  Whether  to  expand  further  the  current 
system  is  a decision  to  be  based  on  factors  beyond  mere 
convenience,  including  a philosophical  discussion  of 
whether  a patient  with  chronic  disease  such  as  diabetes 
mellitus  constitutes  an  “essentially  healthy  person”  sub- 
ject to  ongoing  treatment  by  a nurse  practitioner  under 
current  “furnishing”  laws.  The  low  incidence  of  reported 
problems  may  indicate  inadequate  mechanisms  for  over- 
sight and  detection.  If  prescribing  options  become  more 
liberal,  the  current  licensing  board  for  registered  nurses  in 
California  would  need  to  accurately  track  currently  prac- 
ticing nurse  practitioners,  identify  those  who  have  the  ap- 
propriate education  to  prescribe,  and  also  be  prepared  to 
assume  additional  investigative  and  disciplinary  functions 
inherent  in  oversight  responsibilities. 

Before  it  is  reasonably  possible  to  eliminate  perceived 
barriers  to  practice,  much  needs  to  be  known  about  the 
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best  ways  to  achieve  the  commonly  accepted  goals  of 
health  care  delivery.  To  that  end.  consider  the  following: 

• How  clearly  should  the  role  of  nurse  practitioners 
be  defined?  How  do  licensing  agencies  and  health  deliv- 
ery systems  weigh  the  extent  of  past  and  continuing  edu- 
cational experience  and  scrutiny  of  ongoing  peer  review 
activities  to  determine  the  scope  of  allowable  practice  (in- 
cluding prescriptive  authority?) 

• Where  does  cost  accountability  lie?  In  capitated  sys- 
tems, should  nurse  practitioners  and  physicians  participate 
equally  in  both  reimbursement  schemes  and  financial  risk? 

• To  what  extent  is  physician  supervision  and  support 
necessary  for  specific  aspects  of  nurse  practice?  How  can 
medical  education  better  equip  physicians  and  nurse  prac- 
titioners to  work  compatibly?  When  litigation  occurs, 
how  is  professional  liability  apportioned? 

• Are  the  purported  cost  savings  real?  How  do  physi- 
cians and  nurse  practitioners  differ  in  their  use  of  diagnos- 
tic testing  and  prescribing  practices?  How  do  differing 
approaches  affect  the  rapidity  of  definitive  diagnosis,  spe- 
cific therapy,  and  ultimate  outcome?  Will  the  drive  to 
equalize  salaries  for  equivalent  work  diminish  the  savings 
over  time,  as  it  has  in  some  specialty  areas?  Will  the  ap- 
plication of  overtime  and  other  special  pay  that  is  usually 
afforded  nursing  staff,  but  not  physicians,  ultimately  off- 
set anticipated  savings?  If  the  role  of  nurse  practitioners 
in  independent  practice  increases,  will  there  be  attendant 
costs  associated  with  professional  liability  insurance  and 
licensing  boards?  When  physician  support  through  tele- 
phone consultation,  standardized  procedure,  and  other 
oversight  is  required,  to  what  extent  will  it  be  compen- 
sated financially,  and  how  will  overall  cost  be  affected? 

• Will  nurse  practitioners  as  a group  embrace  under- 
served areas,  or  will  they,  like  physicians,  reject  the  rela- 
tive professional  isolation  and  lifestyle  factors?  According 
to  Anderson  and  associates'  data,  only  10%  of  surveyed 
respondents  currently  practice  in  rural  settings.  Will  nurse 
practitioners  readily  assume  24-hour  responsibility  for  pri- 
mary care  patients  in  underserved  areas,  or  will  additional 
workforce  and  costs  be  necessary  for  comprehensive  cov- 
erage? Should  the  model  of  health  care  delivery  in  rural 
settings  differ  fundamentally  from  that  offered  in  urban 
and  suburban  settings? 

• How  is  quality  of  care  best  measured,  and  should 
such  measures  be  applied  to  physicians  and  nurse  practi- 
tioners alike? 

The  United  States’  health  care  delivery  system  is  en- 
tering an  era  with  increased  emphasis  on  universal  access 
to  basic  services  and  greater  restraint  in  the  application  of 
highly  technologic  care.  The  concept  of  quality  is  being 
considered  in  the  context  of  overall  resources  to  society  in 
a reasonable  balance  with  patient  desires,  available  tech- 
nology, anticipated  outcomes  of  treatment,  and  patient 
satisfaction.  Economic  forces  are  in  a tremendous  state  of 
flux  and  do  not  influence  all  segments  of  the  market  or 
health  professions  equally.  Methods  of  funding  medical 
education  in  the  future  are  likely  to  shift. 


Given  this  unsettled  picture,  little  is  to  be  gained  by 
piecemeal  adjustments  intended  to  address  the  expressed 
concerns  of  less  than  half  of  those  surveyed  in  a single 
professional  group  viewed  in  isolation.  How  many  simi- 
lar considerations  might  be  brought  to  light  by  other 
members  of  the  health  care  team?  Although  the  input  of 
health  professionals  constitutes  an  important  part  of  the 
health  care  debate,  the  solution  must  ultimately  take  into 
account  all  the  pieces  of  a complex  puzzle.  The  current 
revolution  in  information  management  may  well  offer  the 
necessary  tools  for  analyzing  our  past  and  inventing  a bet- 
ter future  for  health  care.  As  more  sophisticated  data  be- 
come available,  all  health  professionals  will  likely  need  to 
put  aside  past  assumptions  about  models  of  practice  and 
venture  into  as-yet-undefined  relationships  for  the  opti- 
mal care  of  patients. 
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Physicians  and  Nurse  Practitioners — 
Old  Conflicts  and  New  Opportunities 

The  dramatic  changes  occurring  in  the  health  care  indus- 
try have  exacerbated  competition  among  health  profes- 
sionals, particularly  among  those  who  provide  the  same  or 
similar  health  care  services  and  who  may  compete  for  re- 
imbursement from  the  same  pool  of  resources.  Such  com- 
petition promises  to  intensify  as  health  care  executives, 
purchasers,  and  policymakers  continue  to  wring  out  excess 
costs  and  struggle  to  improve  access  and  quality. 

In  their  article  elsewhere  in  this  issue  of  the  Journal. 
Arlyss  Anderson.  MHS.  RN.  CS.  FNR  Catherine  Gilliss, 
DNSc,  RN,  CS,  FAAN.  and  Faurie  Yoder.  MN.  MPH. 
RN.  CS.  FNP,  offer  some  insights  into  one  arena  of  com- 
petition from  the  perspective  of  California’s  nurse  practi- 
tioners, a growing  profession  whose  scope  of  practice 
overlaps  into  many  areas  of  physician  practice.1  The  au- 
thors found  that  nearly  half  (43%)  of  California  nurse 
practitioners  responding  to  their  survey  identified  one  or 
more  barriers  to  practice.  The  article  explores  four  major 
identified  barriers,  two  of  which — restrictions  on  pre- 
scriptive authority  and  reimbursement — concern  Califor- 
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nia  law  and  public  policy.  The  other  two  barriers  concern 
the  attitudes  and  knowledge  of  physicians  and  the  public 
toward  nurse  practitioners.  The  authors  conclude  that 
these  perceived  legal  and  attitudinal  barriers  unduly  re- 
strict nurse  practitioners’  ability  to  provide  accessible, 
competent,  and  cost-effective  primary  care. 

This  article  alone  does  not  provide  strong  enough  evi- 
dence to  change  California's  laws  and  public  policies.  It 
does,  however,  add  to  a substantial  body  of  literature  and 
evidence  that  has  been  instrumental  in  expanding  practice 
authority  and  guaranteeing  direct  reimbursement  for 
nurse  practitioners  across  the  nation.  Furthermore,  the  au- 
thors’ findings  about  perceived  interprofessional  relations 
should  serve  as  a call  to  improve  collaboration  between 
physicians  and  nurses  who  will  increasingly  find  them- 
selves working  together. 

Changes  in  this  area  of  the  law  have  only  come  after 
contentious  and  politically  charged  battles  in  state  legis- 
latures where  scopes  of  practice  are  written  into  statute. 
“Scopes  of  practice,”  a major  component  of  professional 
regulation  crafted  to  protect  the  public,  describe  the  au- 
thority to  practice  vested  by  a state  in  health  profession- 
als and  draw  boundaries  among  the  individual 
professions,  creating  domains  of  practice  control. 

Despite  some  overlap  with  physicians’  scope  of  prac- 
tice, nurse  practitioners  are  among  many  nonphysician 
professionals  arguing  that  restrictive  scopes  deny  them 
the  right  to  provide  services  they  are  competent  to  render.2 
In  1995,  300  bills  expanding  or  clarifying  scopes  of  prac- 
tice and  defining  reimbursement  for  nonphysician 
providers  were  enacted  into  law  by  state  legislatures 
across  the  country.3  Legislators  who  craft  scopes  of  prac- 
tice must  balance  regulation’s  effects  on  the  quality,  cost, 
and  accessibility  of  services  with  both  professional  inter- 
ests and  public  protection.4 

Three  major  arguments  are  advanced  to  support  the 
expansion  of  nurse  practitioners’  scope  of  practice.  First, 
studies  indicate  that  within  their  scope  of  practice,  nurse 
practitioners  provide  primary  care  whose  quality  is  as 
high  as  or  better  than  that  of  physicians.5lpl9w’  Second,  eco- 
nomic analysis  shows  that  the  failure  to  use  nurse  practi- 
tioners as  fully  as  possible  may  result  in  unnecessary 
expenditures  of  between  $6.4  and  $8.75  billion  annually.7 
Finally,  in  terms  of  access  to  care,  expanded  laws  for 
nurse  practitioners  are  presented  as  a remedy  for  the  na- 
tion’s federally  designated  Health  Professions  Shortage 
Areas,  geographic  areas  or  populations  that  have  access  to 
fewer  than  1 physician  per  3,000  persons.  This  ratio  is 
less  than  half  the  ratio  recommended  under  most  esti- 
mates of  requirements  for  primary  care  physicians.8 

Various  groups  have  voiced  their  opinions  about 
scopes  of  practice.  For  example,  the  Pew  Health  Profes- 
sions Commission’s  Taskforce  on  Health  Care  Workforce 
Regulation  maintains  that  unreasonable  legal  barriers  to 
nurse  practitioner  practice  unduly  restrict  the  public’s 
choice  to  a limited  number  of  health  professionals  out  of 
a larger  pool  of  those  who  are  competent  to  provide  par- 
ticular services.9  Other  arguments  in  support  of  expanded 
practice  and  reimbursement  include  balancing  profes- 


sional and  gender  equity. 

The  strongest  challenges  to  the  expansion  of  nurse 
practitioners’  scope  of  practice  rely  on  questions  about 
the  adequacy  of  knowledge  and  training,  the  quality  of 
care  delivered,  and  the  overall  competence  of  nurse  prac- 
titioners. The  argument  made  in  favor  of  using  nurse  prac- 
titioners to  remedy  primary  care  access  is  debated  on  the 
grounds  that  it  remains  to  be  seen  whether  nurse  practi- 
tioners would  respond  to  the  elimination  of  practice  bar- 
riers by  relocating  in  California’s  underserved  areas. 
Finally,  the  purported  cost  savings  through  expanded 
nurse  practitioner  use  is  also  questioned;  this  is  not  a well- 
studied  area,  and  the  lower  salaries  may  be  offset  by  in- 
creases in  other  areas  (P.  D.  Jacobson,  L.  E.  Parker,  and  I. 
D.  Coulter,  “Nurse  Practitioners  and  Physician  Assistants 
as  Primary  Care  Providers  in  Institutional  Settings,” 
working  paper,  RAND  Corporation,  June  1996). 

Legislative  trends  reveal  that  blurring  the  historical 
practice  line  between  medicine  and  nursing  is  increas- 
ingly acceptable  in  many  states.  States  still  vary  consider- 
ably in  their  laws  governing  nurse  practitioners,  however, 
and  along  this  continuum  of  laws  there  are  polar  ex- 
tremes. Louisiana,  for  example,  does  not  allow  any  pre- 
scribing authority,  independent  practice,  or  direct 
reimbursement,  whereas  Maine  allows  independent  pre- 
scribing authority  (including  of  controlled  substances), 
independent  practice  (after  2 years  under  supervision), 
and  direct  reimbursement  for  both  Medicaid  and  third- 
party  payers.  Legal  scholars  have  questioned  this  incon- 
sistency in  state  practice  laws.2 

This  wide  variation  in  laws  and  regulations  across  the 
country  probably  contributes  to  California’s  nurse  practi- 
tioners’ negative  perceptions  of  their  practice  environ- 
ment. As  the  authors  point  out,  one  study  showed  that 
only  five  states  have  laws  and  regulations  governing  nurse 
practitioners  that  are  more  restrictive  than  California’s.10 

For  example,  there  is  a substantial  difference  between 
California  and  other  state  laws  concerning  prescribing  au- 
thority. With  the  recent  passage  of  Assembly  Bill  1077  by 
the  California  Legislature,  which  expands  some  aspects 
of  prescribing  authority  for  nurse  practitioners,  California 
laws  remain  more  restrictive  than  those  in  23  other  states. 
All  of  these  states  allow  nurse  practitioners  to  prescribe 
additional  classes  of  controlled  substances  under  physi- 
cian supervision,  and  14  states  allow  them  to  prescribe  in- 
dependently. 

Interstate  differences  in  law  and  policy  extend  to  the 
direct  reimbursement  of  nurse  practitioners  as  well.  In  27 
states,  third-party  insurers  are  required  to  reimburse  nurse 
practitioners  for  covered  services.  California  laws  and 
regulations  do  not  facilitate  listing  nurse  practitioners  on 
health  maintenance  organizations’  (HMOs)  provider 
plans  or  guarantee  direct  reimbursement. 

The  perceived  attitudinal  barrier  to  practice — the  lack 
of  support  from  physicians — reported  by  Anderson  and 
co-workers  corroborates  other  studies  that  have  illumi- 
nated the  difficult  collaboration  between  physicians  and 
nurses."  Health  professions  schools  have  been  broadly 
challenged  to  increase  interdisciplinary  training  as  a way 
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to  develop  the  foundation  for  good  working  relationships 
between  physicians  and  nurse  practitioners.12  Such  oppor- 
tunities would  enable  both  groups  of  students  to  learn 
about  one  another’s  knowledge,  skills,  and  perspectives, 
thus  creating  a foundation  for  developing  the  trust  and  re- 
spect essential  to  effective  collaboration  between  nurse 
practitioners  and  physicians. 

There  is  some  reason  to  be  sanguine.  The  results  of  a 
recent  study  of  nurse  practitioners  and  physician  assis- 
tants providing  primary  care  services  in  HMOs  and  mul- 
tispecialty groups  suggest  that  nurse  practitioners  and 
physician  assistants  in  these  settings  have  collegial  rela- 
tionships with  physicians  (P.  D.  Jacobson,  L.  E.  Parker,  I. 
D.  Coulter,  working  paper,  RAND  Corporation). 

The  article  by  Anderson  and  colleagues  offers  a 
launching  pad  for  at  least  three  further  lines  of  research 
that  would  address  the  degree  to  which  remaining  barri- 
ers to  nurse  practitioner  practice  in  California  impede  ef- 
forts to  expand  access  to  care,  improve  the  quality  of  care, 
and  contain  health  care  costs;  the  effects  of  restrictions  on 
prescribing  authority  and  reimbursement  on  the  quality 
and  range  of  health  care  services  nurse  practitioners  pro- 
vide in  California;  and  the  perceptions  of  both  physicians 
and  nurse  practitioners  regarding  their  evolving  practice 
relationships,  regulatory  realities,  and  suggestions  for  im- 
provement. 

As  systems  move  to  more  integrated  and  managed 
arrangements  for  providing  health  care,  they  will  inevitably 
raise  more  questions  about  who  can  provide  accessible  and 
high-quality  services  for  the  lowest  costs.  The  laws  and 
regulations  that  health  care  professionals  have  used  to  pro- 
tect the  public  and  their  scopes  of  practice  will  face  impor- 
tant pressures  to  transform.  The  resulting  tension  will  play 
out  not  only  between  nurse  practitioners  and  physicians, 
but  between  registered  nurses  and  unlicensed  assisted 
personnel,  pharmacists  and  pharmacist  technicians,  and 
dentists  and  dental  hygienists.  It  is  our  challenge  to  make 
this  tension  creative. 

The  best  reaction  to  this  from  the  organized  profes- 
sions would  be  to  understand  the  perspective  and  value 
that  each  brings  to  providing  care  and  to  agree  on  the 
broadest  possible  arena  of  shared  practice,  rather  than  the 
narrowest.  Ultimately,  this  must  lead  to  innovative  and 
long-term  collaborations  in  practice  and  regulation  that 
protect  and  promote  the  public’s  health  by  the  most  effi- 
cient and  rational  means  possible. 
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Parkinson's  Disease — 

A Progress  Report 

The  shaking  palsy  described  in  1817  by  James  Parkin- 
son, a general  practitioner  working  in  London,  is  a com- 
mon neurodegenerative  disorder  that  increases  in 
prevalence  with  advancing  age  and  is  associated  with  an 
increased  risk  of  death.1  It  results  from  the  progressive 
loss  of  dopaminergic  neurons  in  the  substantia  nigra  of 
the  midbrain,  as  a consequence  of  which  the  striatal  con- 
centration of  the  neurotransmitter  dopamine  is  reduced. 
Dopaminergic  and  nondopaminergic  cells  in  other  re- 
gions are  also  affected,  but  loss  of  the  striatonigral  projec- 
tion neurons  is  the  most  conspicuous  pathologic  finding. 
The  cause  of  this  cell  loss  is  obscure.  The  occurrence  of  a 
similar  disorder  in  humans  with  exposure  to  l-methyl-4- 
phenyl-l,2,3.6-tetrahydropyridine  suggests  that  toxic  ex- 
posure is  responsible  for  Parkinson's  disease,  but  no 
likely  exogenous  toxin  has  been  identified.  An  endoge- 
nous toxin  may  be  involved.  There  is  evidence  that  oxida- 
tive stress  resulting  from  the  metabolism  of  dopamine  is 
increased,2  with  the  formation  of  free  radicals  that  lead  to 
DNA  damage,  lipid  peroxidation,  and  cell  death.  Dopa- 
mine is  catabolized  by  monoamine  oxidase  to  3,4-dihy- 
droxyphenylacetic  acid  with  the  generation  of  hydrogen 
peroxide,  and  this  in  turn  may  lead  to  the  generation  of 
hydroxyl  free  radicals.  These  radicals  may  be  injurious  to 
dopaminergic  neurons  if  the  normal  protective  mecha- 
nisms are  impaired.  Factors  influencing  the  metabolism 
and  distribution  of  dopamine  may  therefore  be  important 
in  the  pathogenesis  of  the  disease2  and  are  currently  under 
study.  There  is  no  evidence,  however,  that  vitamin  E,  a 
scavenger  of  free  radicals,  exerts  any  protective  effect  in 
patients  with  Parkinson’s  disease  when  taken  in  daily 
doses  of  2,000  units,  although  the  extent  to  which  it  pen- 
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etrates  into  the  brain  is  unclear. 

The  role  of  heredity  in  the  development  of  Parkinson's 
disease  is  also  being  reexamined.  Early  clinical  studies  of 
monozygotic  or  dizygotic  twins  suggested  that  genetic 
factors  were  not  important,  but  recent  studies  involving 
positron-emission  tomography  have  shown  the  asympto- 
matic twins  of  affected  patients  to  have  a higher  fre- 
quency of  abnormalities  of  dopaminergic  nigrostriatal 
function  than  previously  appreciated.3,4  Work  is  in 
progress  in  several  laboratories  to  identify  any  genes  con- 
tributing to  the  development  of  the  disease. 

Over  the  past  decade,  it  has  become  clear  that  the  basal 
ganglia  operate  as  part  of  functionally  distinct  parallel  cir- 
cuits that  involve  the  thalamus  and  cerebral  cortex.  Several 
different  areas  of  the  cerebral  cortex  project  to  the  neo- 
striatum, from  which  there  are  pathways  to  the  substantia 
nigra  pars  reticularis  and  medial  globus  pallidus  either  di- 
rectly (involving  y-aminobutyric  acid  [GABA]  as  neuro- 
transmitter) or  indirectly  (using  GABA-ergic  and 
glutamatergic  projections)  by  the  lateral  globus  pallidus 
and  subthalamic  nucleus.5  The  substantia  nigra  pars  retic- 
ularis and  medial  globus  pallidus  are  the  main  output 
structures  of  the  basal  ganglia  and  project  to  the  thalamus 
and  thus  to  the  cortex.  The  precise  role  of  the  basal  ganglia 
in  motor  function  remains  to  be  established.  It  seems, 
however,  that  the  loss  of  striatal  dopamine  results  in  in- 
creased neuronal  activity  in  the  pallidal  output  of  the  basal 
ganglia.  This,  in  turn,  results  in  an  increased  inhibition  of 
thalamic  cells  projecting  to  the  frontal  cortex  and  thus  to 
reduced  motor  activity.5  These  concepts  have  suggested 
several  new  therapeutic  strategies,  which  I will  discuss. 

Treatment  of  the  disorder  remains  controversial  de- 
spite the  enormous  advances  of  the  past  quarter  century. 
Elsewhere  in  this  issue  of  the  Journal , Don  Ng,  MD,  pro- 
vides an  account  for  primary  care  physicians  of  the  gen- 
eral therapeutic  approach.6  It  is  perhaps  worth  reiterating 
that  the  role  of  selegiline  (a  monoamine  oxidase  B in- 
hibitor) as  a neuroprotective  agent  is  uncertain.  It  is  not 
clear  whether  selegiline  slows  disease  progression,  and 
studies  aimed  at  clarifying  this  point  have  yielded  am- 
biguous or  conflicting  results.  The  decision  to  prescribe 
this  agent,  therefore,  remains  an  individual  one,  requiring 
the  possible  but  uncertain  benefit  of  treatment  to  be  bal- 
anced against  the  high  cost  involved  and  safety  concerns 
fueled  by  a recent  report  of  increased  mortality  associated 
with  the  use  of  selegiline.7  Other  monoamine  oxidase  B 
inhibitors,  such  as  lazabemide,  are  undergoing  clinical 
evaluation  for  any  neuroprotective  effect,  and  these  stud- 
ies may  provide  further  guidance  for  practitioners.  It  must 
also  be  emphasized  that  complete  agreement  is  lacking  on 
the  optimal  time  and  manner  for  introducing  dopaminer- 
gic therapy.  Many  neurologists  prefer  to  start  dopaminer- 
gic therapy  with  one  of  the  dopamine  agonists  rather  than 
with  a levodopa-carbidopa  combination  (Sinemet)  be- 
cause the  agonists  do  not  require  enzymatic  conversion  to 
an  active  agent  and  are  not  metabolized  by  oxidation, 
with  the  generation  of  free  radicals.  This  approach  has  the 
advantage  of  delaying  the  development  of  such  side  ef- 
fects as  response  fluctuations.  Ultimately,  however,  most 


patients  will  require  combination  treatment  with  Sinemet 
and  a dopamine  agonist  for  benefit.  Several  new  dopa- 
mine agonists  are  undergoing  clinical  trials,  and  new 
methods  of  administering  them  are  being  explored  in  the 
hope  of  obtaining  a steadier  clinical  response. 

Novel  symptomatic  agents  are  also  being  evaluated. 
Selective  inhibitors  of  catechol-O-methyltransferase — an 
enzyme  involved  in  one  pathway  for  the  metabolic  break- 
down of  levodopa — may  enhance  the  benefits  of  levodopa 
therapy.  There  are  theoretical  grounds  for  thinking  that 
glutamate  antagonists  will  also  be  helpful  in  treating 
parkinsonism  by  reducing  the  activity  of  the  subthalamic 
nucleus,  which  is  driven  by  glutamatergic  output  of  the 
motor  cortex,  and  of  the  glutamatergic  connections  of  the 
subthalamic  nucleus  with  the  substantia  nigra  and  medial 
globus  pallidus.  Various  neurotrophic  factors  have  been 
shown  in  animals  to  influence  dopaminergic  nigrostriatal 
cells,  and  the  development  of  effective  systems  for  deliv- 
ering them  to  the  brain  may  eventually  revolutionize  the 
treatment  of  Parkinson’s  disease. 

Until  more  effective  pharmacologic  therapies  are  de- 
veloped, operative  treatment  based  on  the  newly  recog- 
nized motor  circuitry  of  the  basal  ganglia  should  be 
considered  for  patients  with  classic  Parkinson's  disease 
who  are  becoming  increasingly  disabled  despite  dopa- 
minergic therapy  or  who  have  intolerable  side  effects  of 
treatment,  such  as  response  fluctuations  or  severe  dyski- 
nesias. Pallidotomy  (ablation  of  the  globus  pallidus)  is 
performed  for  bradykinesia,  rigidity,  or  postural  instabil- 
ity, and  thalamotomy  for  tremor.  Other  experimental  in- 
vasive procedures  involve  high-frequency  stimulation  of 
the  subthalamic  nucleus,  thalamus,  or  globus  pallidus,  but 
the  mechanisms  involved  and  long-term  results  of  these 
approaches  are  unknown.8  The  cerebral  transplantation  of 
adrenal  medullary  or  fetal  mesencephalic  tissue  also  re- 
mains experimental,  is  undertaken  in  only  a few  special- 
ized centers,  and  has  yielded  mixed  results. 

Recent  experimental  work  has  provided  intriguing  fresh 
insights  into  an  ancient  malady  and  suggested  new  thera- 
peutic strategies  that  hold  promise  for  improving  the  clini- 
cal deficit  that  occurs  in  Parkinson's  disease.  Further  work 
is  necessary  to  ensure  that  the  promise  becomes  a reality. 
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A Guide  of  the  Perplexed — 

Assisted  Suicide 

As  soon  as  people  learn  I work  in  medical  ethics,  they 
ask,  “What  do  you  think  of  Jack  Kevorkian?”  Many 
physicians,  I am  sure,  get  the  same  question.  Some  ques- 
tioners hope  to  hear  the  Michigan  pathologist  praised  as  a 
brave  hero,  others  expect  him  to  be  condemned  as  a base 
buffoon.  My  answer  is  that  Jack  Kevorkian  is  too  sure  of 
himself,  too  certain  of  his  cause.  In  the  matter  of  euthana- 
sia and  assisted  suicide,  I think  a humble  perplexity  is  the 
only  moral  attitude.  Melinda  Lee,  MD,  Linda  Ganzini, 
MD,  and  Kenneth  Brummel-Smith,  MD,  demonstrate 
some  of  that  perplexity  in  their  article,  “When  Patients 
Ask  About  Assisted  Suicide,”  elsewhere  in  this  issue  of 
the  Journal.'  Writing  from  the  only  state  in  the  Union  that 
has  legally  authorized  the  prescription  of  lethal  doses  of 
medication  for  terminally  ill  patients  who  so  request  (im- 
plementation of  which  is  currently  blocked  by  an  injunc- 
tion), they  report  that  Oregon  physicians  were  “almost 
evenly  split”  on  the  issue  of  physician-assisted  suicide, 
and  they  interpret  the  close  vote  by  Oregon’s  electorate  as 
a sign  of  “ambivalence  and  diverse  motives  among  the 
voters.”  My  colleagues  and  I found  the  same  division 
among  Washington  State  physicians,  where  an  equally 
close  vote  disapproved  what  Oregon  voters  had  narrowly 
approved.2  Although  a split  opinion  by  physicians  and  a 
split  vote  by  the  public  can  mean  that  those  on  either  side 
are  passionately  committed  to  their  positions,  it  can  also 
suggest  that  many  on  the  fence  just  slipped  off  on  one  side 
or  another,  still  unsure  which  side  is  right  or  wrong.  Split 
public  opinions  may  demonstrate  split  private  opinions, 
and  the  48-to-52  split  of  a poll  can  echo  in  the  conscience 
of  a person.  This  perplexity  may  or  may  not  be  empirical 
fact,  but  it  should  be  the  moral  attitude  to  take  in  the  face 
of  this  momentous  shift  in  the  ethics  of  medicine. 

One  of  medicine’s  greatest  physicians,  Moses  Mai- 
monides  of  12th  century  Cordoba  and  Cairo,  wrote  the 
book  The  Guide  of  the  Perplexed J He  wrote  not  as  a physi- 
cian but  as  a philosopher  and  examined  with  exquisite  care 
such  deep  questions  as  the  creation  of  the  world  and  the 
immortality  of  the  soul.  He  demonstrated  that  human 
reason  can  clarify  much  about  these  questions  but  is  pow- 
erless to  resolve  them.  Perplexity  is  the  proper  stance  of 
reason  before  mysteries.  Religious  faith  alone  closes  the 
questions.  The  advice  of  the  great  Maimonides  is  worth  re- 
calling in  this  modern  debate.  Whereas  some  physicians 
adhere  to  a religious  faith  that  will  close  the  question  of  as- 


sisting death,  many  others,  even  the  sincerely  religious, 
will  not  find  the  final  answer.  Many  physicians  will  find 
only  the  ambiguous  conscience  that  can  see  both  good  and 
bad  reasons  on  both  sides  of  the  debate. 

Physicians  are  rarely  philosophers  and  almost  never 
great  philosophers  like  Maimonides.  They  cannot  merely 
meditate  on  these  problems.  They  are  forced  to  respond  to 
patients  who  inquire  about  their  stance  and  about  their 
willingness  to  assist.  They  are  now  and  increasingly  will 
be  forced  to  decide.  If  they  incline  toward  a yes  answer, 
they  will  have  to  learn,  as  Lee  and  associates  suggest, 
much  more  about  this  new  facet  of  patient  care.  The  psy- 
chology of  the  seriously  ill  will  have  to  be  better  under- 
stood. The  highly  subjective  quality  and  quantity  of 
suffering  will  have  to  be  carefully  assessed.  The  pharma- 
cology of  “overdosing"  that  physicians  have  assiduously 
avoided  will  have  to  be  mastered.  The  technicalities  of  the 
law  and  regulations  that  will  inevitably  surround  this 
practice  will  have  to  be  correctly  interpreted.  Kevorkian 
has  hardly  been  an  exemplar  for  the  competent  physician 
willing  to  assist  patients  to  die. 

Even  those  who  incline  to  the  yes  side  will  be  faced 
with  agonizing  decisions.  Each  state  will  have  its  own  law 
and  regulations,  but  the  Oregon  statute  will  serve  as 
something  of  a model.  At  present,  those  who  advocate  le- 
gal authorization  tend  to  avoid  the  broad  formulations  of 
the  recent  past.  Physicians  may  hasten  death  only  for 
those  conscious  and  competent  enough  to  ask  for  help. 
Further,  under  the  Oregon  model,  they  may  only  prescribe 
medication,  not  administer  it.  This  is  the  safest  legal  for- 
mulation. Yet,  it  leaves  physicians  and  families  with 
painful  problems.  There  will  be  persons  whose  terminal 
condition  arrives  suddenly  and  without  prevision.  Unable 
to  ask,  they  will  suffer  for  long  periods.  Others  will  suffer 
but  not  be  terminal  in  any  technical  sense.  Some  who  can 
request  help  may  be  unable  to  self-administer  the  pre- 
scribed medication.  Willing  physicians  will  be  constantly 
tempted  to  move  beyond  the  law’s  safe  line. 

Those  physicians  who  incline  to  the  no  side  will  not  be 
able  to  shelter  themselves  from  the  paradoxes.  They  may 
find  that  patients  for  whom  they  have  long  cared  seek  help 
in  dying  that  they  cannot  conscientiously  offer.  Such  a con- 
clusion to  a caring  relationship  may  pain  everyone.  Unwill- 
ing physicians  may  even  feel  obliged  to  inform  every  new 
patient  of  his  or  her  stance  long  before  any  situation  calls 
for  a decision.  Unwilling  physicians  may  find  themselves 
exiles  in  a health  care  culture  where  a willing  compliance 
with  requests  for  assisted  suicide  is  taken  for  granted. 

Perhaps  the  most  perplexing  part  of  this  problem  w ill 
come  for  those  philosophically  minded  physicians  who 
have  thought  through  the  ethics  of  this  matter.  There  are 
many  arguments  in  the  literature,  from  the  invocation  of 
the  Hippocratic  Oath  to  the  anticipation  of  the  "slippery 
slope."  Some  physicians  have  considered  these  arguments 
closely  and  evaluated  their  strengths  and  weaknesses  as 
justifications  for  acting  or  refraining.  One  of  the  most  per- 
suasive arguments  on  the  side  of  hastening  death  was  of- 
fered by  Howard  Brody,  MD,  who  argues  that  the 
presumptive  duty  to  assist  a patient  to  die  easily  derives 
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from  the  fact  that  all  prior  efforts  to  cure  or  to  palliate  have 
failed.4  The  physician,  having  brought  the  patient  to  this 
pass  by  his  or  her  ministration,  has  a duty  to  remedy  that 
failure,  should  the  patient  request  it.  In  particular  cases,  as- 
sistance in  dying  is  the  compassionate  response  to  medical 
failure  and  a fulfillment  of  competent  care  of  the  patient. 

Although  this  argument  makes  some  sense,  it  assumes 
that  the  physician  and  patient  have  collaborated  over  the 
course  of  the  illness  and  together  have  reached  this  thera- 
peutic impasse.  We  know  today  that  such  collaboration  is 
becoming  less  common.  Many  patients  have  no  such  re- 
lation with  a physician  until  they  are  acutely  ill.  Many  are 
dying  in  intensive  care  units  far  from  their  place  of  resi- 
dence and  usual  care  and  under  the  attendance  of  physi- 
cians who  have  not  known  them.  Requests  will  be  made 
by  strangers  to  strangers.  Physicians  whose  willingness  to 
accede  to  requests  rests  on  Brody’s  compassionate  thesis 
will  be  faced  with  moral  perplexity. 

Decisions  must  be  made  even  in  perplexity.  Those 
who  must  make  the  decisions  must  gather  all  the  neces- 
sary knowledge,  pursue  the  available  options  and,  in  the 
last  analysis,  choose  the  course  that  appears  the  lesser  evil 
in  the  circumstances.  Above  all,  they  must  never  avert 
their  consciences  from  the  perplexity,  making  what  is  in- 
trinsically hard  seem  easy  or  what  is  agonizing  casual.  A 
recent  news  story  began,  “For  Dr  Jack  Kevorkian.  Thurs- 


day was  a fairly  normal  day. ...  He  played  a little  golf  and 
appeared  at  a popular  lunch  hangout.  Later  that  night,  he 
appeared  at  Pontiac  Osteopathic  Hospital  with  the  body 
of  a Massachusetts  woman,  Judith  Curren,  who  had  a ner- 
vous disorder  and  chronic  fatigue  syndrome  ...  the  35th 
person  known  to  die  ‘in  the  presence  of  Dr  Kervorkian.’” 
(J.  Lessenberry,  "Kevorkian  Goes  From  Making  Waves  to 
Making  Barely  a Ripple,”  The  New  York  Times , August 
17,  1996,  p A6).  1 hope  that  it  will  never  be  a “normal 
day”  when  a conscientious  physician  decides  or  declines 
to  aid  a patient  to  end  life. 

ALBERT  R.  JONSEN,  PhD 
University  of  Washington 
School  of  Medicine 
Box  357120 

Seattle.  WA  98195-7120 
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Out-of-Control  Snowboarders 

To  the  Editor:  Regarding  the  article  by  Terence  M. 
Davidson,  MD,  and  Aristotle  L.  Laliotis,  MD,  in  the 
March  1996  issue  of  The  Western  Journal  of 
Medicine,1  an  issue  of  skiing-related  injuries  that  is 
neglected  in  this  study  is  the  unfortunate  occurrence  of 
skiers  colliding  with  other  persons.  I have  had  a number 
of  patients  under  my  care  who  have  been  severely  injured 
by  collisions  with  out-of-control  skiers  and  snowboard- 
ers. One  man  who  was  under  my  care  was  severely 
injured  after  being  hit  by  an  out-of-control  snowboarder, 
causing  a complex  fracture  of  my  patient's  leg.  The 
snowboarder  in  that  instance  was  not  hurt,  but  the  snow- 
board was  the  instrument  of  injury. 

1 would  be  interested  if  Drs  Davidson  and  Laliotis 
have  any  comments  on  the  frequency  of  such  injuries  to 
bystanders  caused  by  alpine  skiers  and  snowboarders. 

SAMUEL  A.  WISE.  MD 

3201  S Maryland  Parkway,  Ste  514 

Las  Vegas,  NV  89109-2427 
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Dr  Davidson  Responds 

To  the  Editor:  The  comments  by  Samuel  A.  Wise.  MD, 
are  appreciated.  When  snowboarders  first  entered  the 
alpine  ski  slopes,  many  predicted  an  increase  in  the 
number  of  crashes  based  on  the  assumption  that  alpine 
skiers  and  snowboarders  travel  different  courses  at  dif- 
ferent speeds.  This  fear  has  not  been  realized,  and  in 
fact,  snowboarders  are  now  welcomed  at  most  alpine  ski 
resorts  across  the  United  States. 

At  Mammoth  Mountain  Ski  Resort,  there  was  no 
increase  in  the  number  of  crashes  between  alpine  skiers 
and  snowboarders.  This  is  not  to  say  that  collisions 
between  skiers  and  snowboarders  are  not  a problem. 
Collisions  continue  to  occur,  and  unfortunately,  in  these 
accidents  head  and  facial  and  more  serious  injuries  are 
more  frequent  than  with  noncollision  accidents.  Most 
collisions  are  alpine  skier  to  alpine  skier. 

The  experience  at  Mammoth  shows  that  collisions 
are  a risk,  and  the  alpine  skiers  should  be  focused  on 
avoiding  collisions  with  other  alpine  skiers. 

There  is  a worthwhile  adage  that  the  ski  patrol  con- 
tinually tries  to  teach — “Control  is  the  goal."  If  all  skiers 
followed  this,  the  frequency  of  all  types  of  collisions 
would  decrease. 

TERENCE  M.  DAVIDSON.  MD 
Division  of  Otolaryngology- 
Head  and  Neck  Surgery 
University  of  California 
Medical  Center,  San  Diego 
200  W Arbor  Dr 
San  Diego,  CA  92103-8895 
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I Owo  It  All  to  Jose  and  His  Mother 

ELIZABETH  T.  MATTHEWS,  MD,  Albuquerque,  New  Mexico 


I don't  even  have  to  close  my  eyes  to  imagine  myself 
back  in  that  inner-city  basement  clinic.  1 was  a pedi- 
atric intern.  Jose’s  mother  had  brought  her  son  to  the 
United  States  from  Puerto  Rico,  to  me,  to  get  better 
medical  care  for  her  boy. 

Jose  was  13.  He  had  spastic  quadriplegic  cerebral  palsy. 
He  had  contractures  and  scoliosis,  could  not  speak,  lived  in 
his  wheelchair,  was  difficult  to  feed,  and  needed  suctioning 
to  help  with  his  secretions.  And,  yet,  he  was  surprisingly 
healthy.  His  mother  took  such  good  care  of  him  that  he  had 
never  suffered  any  pulmonary  complications.  Not  having 
dealt  with  children  with  handicaps,  I scarcely  knew  where 
to  begin.  Jose’s  physical  and  medical  problems  seemed 
overwhelming.  Because  1 didn't  know  how  or  where  to 
start,  1 did  the  next  best  thing:  I sat  down  with  Jose’s 
mother  for  a long  time  and  made  a list  of  everything  she  felt 
he  needed,  adding  to  it  myself  as  we  went  along.  I did  a 
thorough  physical  examination  as  if  he  were  any  normal 
child  and  added  more  items  to  the  list.  Then  I sat  down 
again  with  Jose's  mother,  organized  the  items  on  the  list  ac- 
cording to  their  importance,  and  set  to  work. 

In  retrospect,  this  visit  and  my  subsequent  relationship 
with  Jose  and  his  mother  were  pivotal  in  my  practice  of 
pediatrics.  More  important  than  the  intellectual  challenge 
was  the  emotional  awareness  that  Jose’s  mother  awak- 
ened in  me.  I saw  her  love  for  Jose,  her  youngest  son.  It 
was  not  pity,  not  duty,  but  absolute  love.  Jose  was  trans- 
formed from  a “complex  handicapped  patient”  to  a 13- 
year-old  boy  whose  mother  loved  him  and  who  loved  her 
in  return.  Jose  expressed  this  not  in  words  or  gestures,  but 
in  every  part  of  his  being,  and  it  was  obvious  to  anyone 
who  took  the  time  to  look. 

Time  passed,  my  internship  ended,  and  my  residency 
began.  I saw  Jose  and  his  mother  regularly.  They  were  a 
welcome  sight  in  my  busy  clinic.  I met  Jose’s  father  and 
his  older  brothers  during  a family  conference  to  discuss 
the  pros  and  cons  of  a proposed  operation.  But  most  of 
the  time  I saw  Jose  and  his  mother.  At  my  last  visit  with 
Jose’s  mother,  she  said  she  wasn't  feeling  well  and  was 
going  to  the  doctor.  A week  later,  she  was  dead,  of  ad- 


vanced pancreatic  cancer.  I did  not  know  this  until 
shortly  afterwards  when  Jose  showed  up  in  my  clinic 
with  his  father,  who  told  me  the  news.  The  father  didn't 
know  what  to  do  with  Jose,  for  he  required  so  much  care, 
and  the  family  couldn’t  keep  up  with  everything  his 
mother  had  been  doing  for  him  all  along.  Jose  missed 
her,  he  said. 

Jose  developed  pneumonia  soon  thereafter  and  was 
admitted  to  the  hospital.  I visited  him  on  the  ward,  and  he 
was  so  sick.  He  went  into  respiratory  arrest  when  I was  at 
his  bedside.  I resuscitated  him  and  pushed  him  down  the 
hall  to  the  intensive  care  unit  (ICU),  knowing  the  ICU 
team  would  give  me  a hard  time  about  bringing  them  a 
patient  whom  some  would  have  labeled  a “no-resuscita- 
tion code.”  But  this  was  Jose,  and  Jose  was  precious. 

He  made  it  out  of  the  ICU  and  was  cared  for  by  differ- 
ent teams  of  residents  and  nurses.  His  family  couldn’t 
take  him  home.  They  had  no  one  to  care  for  him,  no  one 
to  give  him  even  the  basic  care  he  needed,  let  alone  the 
respiratory  treatments  he  now  required.  So  he  remained 
on  the  ward,  too  sick  for  a nursing  home  and  too  much  of 
a burden  for  home.  When  I visited  him  now,  I could 
hardly  bear  to  see  him.  He  was  alone  and  tied  to  the  bed 
rails  so  he  wouldn't  dislodge  his  oxygen  mask.  He  would 
turn  his  frightened,  bewildered  eyes  toward  me  and  cry.  I 
felt  I had  failed  Jose  and  his  mother.  I should  have  been 
able  to  protect  him  from  all  this,  now  that  his  mother  was 
not  there  to  do  it.  But  if  she  had  been  there,  this  never 
would  have  happened. 

Jose  died  on  the  ward  a while  later.  I wrote  his  family 
my  condolences  but  never  heard  from  them.  I consoled 
myself  that  he  was  finally  back  with  his  mother  and  was 
no  longer  suffering  alone. 

I remain  a general  pediatrician  with  a special  interest 
in  children  with  disabilities  and  chronic  illness.  I have 
held  different  positions  and  chaired  many  committees 
dealing  with  children  with  special  needs.  And  when  I 
wonder  how  my  career  ended  up  this  way,  and  not,  say,  in 
neonatology  or  cardiology,  I realize  that  I owe  it  to  Jose 
and  his  mother. 


(Matthews  ET:  I owe  it  all  to  Jose  and  his  mother.  West  J Med  1996;  165:253) 
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Myopia  Revisited 

SAMUEL  M.  CHEN,  MD,  Glendale,  California 


Losing  sight  of  the  forest  for  the  trees”  is  an  adage 
that  applies  to  many  aspects  of  life.  Practitioners  of 
medicine  are  not  immune  to  shortsightedness,  as  the  fol- 
lowing cautionary  tale  illustrates. 

Some  time  ago.  I was  asked  by  a urologist  colleague 
to  place  percutaneous  nephrostomy  tubes  and  possibly 
ureteral  stents  in  an  elderly  woman  with  inoperable  pelvic 
cancer,  ureteral  obstruction,  and  uremia.  He  had  hoped  to 
relieve  her  ureteral  obstruction  and  had  attempted,  with- 
out success,  to  place  ureteral  stents  transcystoscopically. 
When  1 inquired  whether  further  treatment  options  had 
been  discussed  with  the  patient,  he  assured  me  that  an  on- 
cologist planned  to  administer  chemotherapy  once  her  re- 
nal function  improved. 

I visited  the  patient.  Both  she  and  her  husband  were 
elderly,  frail,  exquisitely  polite,  first-generation  Japanese 
who  spoke  virtually  no  English.  Their  son,  whom  I sum- 
moned to  translate,  spoke  somewhat  halting  English,  but 
I thought  our  communication  was  adequate.  I did  not  dis- 
cuss the  issue  of  chemotherapy,  but,  rather,  concentrated 
on  describing  the  procedure  I was  asked  to  perform,  along 
with  its  attendant  risks. 

The  procedure,  although  technically  demanding  and 
lengthy,  was  successful.  1 was  able  to  place  bilateral  per- 
cutaneous ureteral  stents  and  nephrostomy  catheters. 
Hematuria,  not  unexpected,  occurred  initially  but  re- 
solved over  time,  and  the  patient's  Hank  pain  gradually 
abated.  Her  azotemia  lessened,  and  she  appeared  to  feel 
better.  Both  she  and  her  husband  smiled  and  nodded  as  1 
made  my  daily  rounds.  As  is  customary,  once  I ascer- 
tained her  ureteral  stents  were  functioning  properly,  I re- 
moved the  nephrostomy  tubes  to  minimize  the  risk  of 
infection  and  make  her  more  comfortable.  My  job  com- 
pleted, I did  not  see  her  again. 

Not  long  afterward.  I saw  the  urologist  and  inquired 
about  the  patient.  He  said  there  had  been  a delay  in  ob- 
taining approval  for  a formal  oncology  consultation.  Once 
treatment  options  were  fully  discussed,  the  family  opted 
against  chemotherapy. 

“Oh,”  I thought.  “At  least  we  helped  her,  albeit  tem- 
porarily, by  relieving  her  uremia."  Aloud  I said,  “The 


stents  are  still  working,  aren't  they?” 

He  Bashed  a sheepish  grin.  “I  took  them  out,”  he  said. 
“What?”  I almost  shouted.  “Why?” 

“After  everything  was  discussed  with  the  patient  and 
her  family,  they  decided  they  didn't  want  her  to  go  home 
with  tubes  in  her.  So  I cystoscoped  her  and  removed 
them.” 

The  pain  and  discomfort  she  had  endured,  the  hours  I 
had  spent  doing  the  procedure  and  in  follow-up,  the  not- 
inconsequential  dose  of  radiation  she  and  I had  both  re- 
ceived during  fluoroscopy,  and  the  many  thousands  of 
dollars  in  expenses  incurred  during  nearly  two  weeks  in 
the  hospital  were  for  naught.  They  all  could  have  been 
avoided  had  someone  fully  communicated  the  various 
treatment  options  before  hasty  decisions  were  made  to  ad- 
dress consequences  (in  this  instance,  uremia)  of  a disease, 
rather  than  the  disease  (inoperable  pelvic  cancer)  itself. 

Although  I may  not  be  that  ideal  “someone,”  I have, 
since  that  event,  made  a greater  effort  to  ensure  that  each 
patient  understands  the  ramifications  of  a decision  to  pro- 
ceed with  a diagnostic  or  therapeutic  procedure  that  may 
be  the  first  step  down  a path  he  or  she  may  ultimately  not 
wish  to  take.  A respect  for  a patient’s  choice  necessarily 
takes  precedence  over  what  we  physicians  may  deem  ad- 
visable. Once  in  a while,  we  are  wrong.  Even  when  we 
are  not,  we  must  allow  our  patients — not  unlike  our  chil- 
dren— to  make  their  own  decisions  about  their  lives. 


^ ^ 

“Lessons  From  the  Practice  ” presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “lessons”  to  the  series' editors. 

JONATHAN  E.  RODNICK.  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 


(Chen  SM:  Myopia  revisited.  West  J Med  1996:  165:254) 
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California  Medical  Association 

Asregadoo,  Edward  R„  Walnut  Creek.  Died 
Jun  18,  1994,  aged  74.  Graduate  of  Boston 
University  School  of  Medicine,  1951.  Dr 
Asregadoo  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 

fa 

Brizzolara,  Louis  G.,  Berkeley.  Died  Oct  11, 
1995,  aged  79.  Graduate  of  University  of 
I California,  San  Francisco,  School  of  Medicine, 
1942.  Licensed  in  California  in  1942.  Dr 
Brizzolara  was  a member  of  the  Alameda-Contra 
i Costa  Medical  Society. 

*•- 


Brody,  Ormond  V.,  San  Leandro.  Died  Aug  13, 
1996,  aged  71.  Graduate  of  Yale  University 
School  of  Medicine,  1960.  Licensed  in  California 
in  1965.  Dr  Brody  was  a member  of  the  Alameda- 
: Contra  Costa  Medical  Society. 


fa 

Collins,  George  W.,  Pleasonton.  Died  March  7, 
1996,  aged  83.  Graduate  of  Medical  College  of 
Wisconsin,  1944.  Licensed  in  California  in  1945. 
Dr  Collins  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 

t*, 

Johnson,  Harald  N.,  Berkeley.  Died  Aug  28, 
1996,  aged  89.  Graduate  of  University  of 
Nebraska  School  of  Medicine,  1962.  Licensed  in 
California  in  1962.  Dr  Johnson  was  a member  of 
the  Alameda-Contra  Costa  Medical  Society. 

fa' 

Kaplan,  Herman,  Walnut  Creek.  Died  Dec  30, 

1995,  aged  68.  Graduate  of  State  University  of 
New  York  at  Syracuse,  1963.  Licensed  in 
California  in  1964.  Dr  Kaplan  was  a member  of 
the  Alameda-Contra  Costa  Medical  Society. 

fa 

Knudsen,  Harry,  Bakersfield.  Died  Aug  28, 

1996,  aged  68.  Graduate  of  Oregon  Medical 
School,  1961.  Licensed  in  California  in  1965.  Dr 
Knudsen  was  a member  of  the  Kern  Medical 
Society. 

fa 

Lockett,  Richard  B.,  Jr..  Emeryville.  Died 
March  19,  1996,  aged  52.  Graduate  of  University 
of  Texas,  San  Antonio,  School  of  Medicine,  1953. 
Dr  Lockett  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 


Loquvam,  George  S.,  Oakland.  Died  Jul  11. 
1996,  aged  80.  Graduate  of  Washington 
University  School  of  Medicine,  1942.  Licensed  in 
California  in  1947.  Dr  Loquvam  was  a member  of 
the  Alameda-Contra  Costa  Medical  Society. 

t*- 

Makower,  Melvin  L„  Berkeley.  Died  March  18, 
1996,  aged  82.  Graduate  of  University  of 
California,  San  Francisco,  School  of  Medicine. 
1939.  Licensed  in  California  in  1939.  Dr 
Makower  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 

fa 


Ostrander,  Charles  T„  Bakersfield.  Died  Oct 
23,  1996,  aged  61.  Graduate  of  UC  Irvine  School 
of  Medicine,  1966.  Licensed  in  California  in  1970. 
Dr  Ostrander  was  a member  of  the  Kern  Medical 
Society. 

fa 


Page,  Emery  P..  Berkeley.  Died  Feb  5.  1995, 
aged  83.  Graduate  of  University  of  California,  San 
Francisco,  School  of  Medicine,  1939.  Licensed  in 
California  in  1939.  Dr  Page  was  a member  of  the 
Alameda-Contra  Costa  Medical  Society. 

fa 

Parker,  Edward  E.,  Hayward.  Died  Aug  3, 
1996,  aged  75.  Graduate  of  Tufts  University 
School  of  Medicine.  1946.  Licensed  in  California 
in  1957.  Dr  Parker  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Society. 

fa 

Persky,  Marshall,  El  Cajon.  Died  Aug  31, 
1996,  aged  78.  Graduate  of  Chicago  Medical 
School,  1949.  Dr  Persky  was  a member  of  the  San 
Diego  Medical  Society. 

fa 

Plucinski,  Theodore  E.,  Concord.  Died  Aug 
25,  1996,  aged  55.  Loyola  University  School  of 
Medicine,  1967.  Licensed  in  California  in  1973. 
Dr  Plucinski  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Society. 

fa 

Purvis,  L.  Martin,  Rancho  Bernardo.  Died  Sep 
17,  1996,  aged  85.  Graduate  of  the  University  of 
California,  San  Francisco,  School  of  Medicine, 
1937.  Dr  Purvis  was  a member  of  the  San  Diego 
Medical  Society. 


Reschke,  Alfred  Walter.  Fremont.  Died  Aug 
24,  1996,  aged  70.  Graduate  of  University  of 
Illinois  School  of  Medicine,  1953.  Licensed  in 
California  in  1955.  Dr  Reschke  was  a member  of 
the  Alameda-Contra  Costa  Medical  Society. 

fa 

Sledge,  Carlos  R..  Oakland.  Died  Oct  2.  1996, 
aged  49.  Graduate  of  Michigan  State  University 
School  of  Medicine,  1977.  Licensed  in  California 
in  1 978.  Dr  Sledge  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Society. 

Stephens,  Bruce,  Alameda.  Died  Jan  27,  1996, 
aged  94.  Graduate  of  Stanford  University  School 
of  Medicine,  1931.  Licensed  in  California  in 
1931.  Dr  Stephens  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Society. 

Von  Pohle,  William  R..  Redlands.  Died  Sep 
19,  1996,  aged  37.  Graduate  of  Loma  Linda 
University  School  of  Medicine,  1985.  Licensed  in 
California  in  1986.  Dr  Von  Pohle  was  a member 
of  the  San  Bernardino  Medical  Society. 

fa 

Wiegand,  Bernard  D.,  Berkeley.  Died  Sep  9, 
1996,  aged  70.  Graduate  of  Harvard  University 
Medical  School,  1954.  Licensed  in  California  in 
1956.  Dr  Wiegand  was  a member  of  the  Alameda- 
Contra  Costa  Medical  Society. 

fa' 

Wiesinger,  Warren,  Oakland.  Died  Dec  1, 

1994,  aged  84.  Graduate  of  Creighton  University 
School  of  Medicine,  1938.  Licensed  in  California 
in  1938.  Dr  Wiesinger  was  a member  of  the 
Alameda-Contra  Costa  Medical  Society. 

fa 

Wilcox,  Delbert  E.,  Walnut  Creek.  Died  Aug  4, 

1995,  aged  73.  Graduate  of  University  of 
Wisconsin  School  of  Medicine,  1946.  Dr  Wilcox 
was  a member  of  the  Alameda-Contra  Costa 
Medical  Society. 

fa 

Young,  Fitzroy  E.,  Oakland.  Died  Jun  2,  1994, 
aged  91.  Graduate  of  Mehardy  College  School  of 
Medicine,  1936.  Licensed  in  California  in  1943. 
Dr  Young  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 
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PHYSICIANS  WANTED 


pacific  northwest 

Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine, 
Family  Practice,  OB/GYN,  Pediatrics, 
and  all  other  specialties.  No  J-l  positions. 

Barbara  Stoefen,  President,  The  O'KaNE  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  451-0700  • FAX  (541  ) 389-5  134 

stoefen@empnet*com 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR  97709 

(800)  323-1732 
(541)  382-1732 
FAX  (541)  317-9343 


GOLDEN  VALLEY  HEALTH  CENTERS 
MEDICAL  DIRECTOR 

24-year-old  community  health  center  with  13  clinical 
sites,  26  physicians,  16  PA's.  Well-respected,  pro- 
gressive thinking,  and  an  environment  where  total 
quality  management  is  practiced.  A part-time  clinical 
practice  is  expected. 

Golden  Valley  Health  Centers  desires  primary  care 
physician  candidates  with  proven  leadership  skills 
including  administrative  and  business  experience, 
public  speaking,  and  at  least  five  years  in  a clinical 
practice.  We  prefer  candidates  with  a managed  care 
operational  background  especially  with  financial  risk. 

Merced  is  located  in  California’s  Central  Valley,  two 
hours  from  San  Francisco,  Carmel,  and  Yosemite. 
Merced  will  be  home  to  the  next  University  of 
California  campus,  expected  early  in  the  next  centu- 
ry. Merced  has  a multicultural  population  of  60,000, 
excellent  schools,  and  a rich  history  of  promoting  a 
family  environment. 

For  information,  please  contact  Gloria  Kohn,  Medical 
Staff  Coordinator:  209-383- 1 848,  ext.  339. 


PHYSICIANS  WANTED 
WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 


Since  1979 
the 

Interim 

P H Y S I C I A N 5. 


Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practicing 
medicine.  Practice  near  home  or  travel  the  country. 
We  will  coordinate  all  your  travel  details  and  pro- 
vide you  with  the  best  occurrence  malpractice  poli- 
cy available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future. 

Call  today!  (800)  333-7828 


LIFESTYLE  IS  EVERYTH  INC).’ 

Offering  the  best  lifestyle  and  practice  opportu- 
nities from  Washington  to  California  to 
Florida.  We  need  primary  care  BC/BE  MD’s 
and  DO’s  for  permanent  and  locum  tenens 
positions.  We  have  civilian  positions  available 
at  military  installations.  CALL  US  or  Fax  CV 
Today! 

Catalina  Professional  Recruiters 
Tuscon  800-658-9166  Fax  520-733-4678 
Phoenix  800-657-0354  Fax  602-331-1933 
Visit  us  at  http://www.catrctr.com 


CALIF 

OCC  MED,  OB/GYN, 
PRIMARY  CARE 

& 

Marks  Medical  Placements 
2170  Century  Park  East.  #806 

WEST 

Call 

Los  Angeles,  CA  90067 

(310)  556-2126 

STATES 

or 

(800)  665-2126 

FAX 

(310)  556-1604 

PHYSICIANS  WANTED 


Talbert  Medical  Group  of  Utah  is  a 115  Physician 
multi-specialty  group  with  7 medical  centers  along 
Utah's  beautiful  Wasatch  front.  We  are  a dynamic, 
physician-driven  group  and  our  growth  requires 
additional  board  certified  or  board  eligible  physicians 
in  the  following  specialties: 

•Internal  Medicine 
•Family  Practice  (and  FP/OB) 

•Pediatrics 

•OB/GYN 

Positions  are  available  in  several  attractive  clinic 
locations  from  Ogden  to  Salt  Lake  City  to  Provo. 

We  provide  excellent  compensation,  benefits  and  a 
positive  work  environment. 

If  you're  not  familiar  with  Utah,  now  Is  a great  time 
to  find  out  what  you've  been  missing.  Utah's  four 
seasons  offer  a wide  variety  of  outdoor  activities 
throughout  the  year.  Skiing,  cycling,  fishing,  golf, 
hiking,  camping  and  boating  are  close  enough  to  be 
in  your  backyard.  World  class  theater,  opera,  ballet, 
symphony,  and  professional  basketball  are  also  a 
major  part  of  the  Utah  personality. 

Please  send  or  fax  CV  to: 

Professional  Staffing 
Talbert  Medical  Group 
2490  South  State  Street 
Salt  Lake  City,  Utah.  84115 
Phone  800-283-8884:  801-467-1122 
Fax  801-461-6821 


SUN  & SURF! 


Maui/Kauai/Oahu/DC/Guam. 

Columbia  River,  WA-UROL. 
OREGON/S. CALIF.:  Urgent  care-eves. 
FP/Internists:  $110-$130k  Base  Guarantee. 
Incentives/Benefits.  NotJ-1/H-1  jobs, 

LAM  Associates,  Dept  W,  444  Hobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Oahu  PH:  808  947-9815.  CV’s: 

Call  Pat  Lam,  10:30am-8pm  PST:  1-800-258-4526. 


CALIFORNIA  WESTERN  STATES 

Providing  Nurse  Practitioners  & Physician  Assistants 
Permanent  Placement  Locum  Tenens 

Superior  Results  • Expertise  • Competitive  Fees 

Heidi  Bourne.  RN,  Director 
Western  Practitioner  Resources 
P O.  Box  854.  Areata,  CA  95518 

(800) 345-5859 
http  ://www.arcata.com/wpr 


CALIFORNIA 


P HYSICIANS. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 

Jim  Ellis  (800)  437-7676 


OFFICE  SPACE  AVAILABLE 


Los  Angeles  Area 

Office  space  available  in  the  Doctors  Towers 
adjacent  to  Queen  of  Angels-  Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  On-site  manager. 

Call  (2131  913  4911 


WJM  Classifieds  Online: 
www.  wjmed.  com 
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PHYSICIANS  WANTED 


GENERAL  INTERNIST  Physician-owned  Multi- 
specialty Clinic  with  attached  44  bed  hospital, 
seeks  general  Internist  to  join  busy  practice  in  a 
growing  community.  Partnership  available  after 
two  years,  above  average  compensation. 
Outstanding  recreational  opportunities.  Close  to 
Sun  Valley  and  wilderness  areas.  Please  send  CV 
to  Brent  Bodily,  Twin  Falls  Clinic  & Hospital,  P.O. 
Box  1233,  Twin  Falls,  ID,  83303,  208-733-3700. 

PHOENIX/TUCSON,  ARIZONA;  ALBU- 
QUERQUE, NEW  MEXICO  - Quality  primary 
: care  and  subspecialty  opportunities  with  CIGNA 
Healthcare  Contact  Dave  Duncan,  222  S. 
Central  Ave.,  Suite  400,  St.  Louis,  MO  63105, 
Ph:  800-678-7858,  FAX:  314-726-0026,  e-mail: 
careers@cejka.com. 

COLORADO  - BC/BE  GENERAL  SURGEON  to 

join  private  practice.  Includes  peripheral  vascular. 
Excellent  growth  and  income  potential.  Affiliate 
with  modern  community  hospital  within  easy 
commuting  distance  to  Denver.  Send  C.V.  to 
Susan  Edson,  New  England  Health  Search,  63 
Forest  Avenue,  Orono,  ME  04473.  Phone 

207/866-5680.  Fax  207/866-5696. 

CHILD/ADULT  PSYCHIATRIST  - Seeking  a 
Child/Adult  Psychiatrist  to  work  as  a team  mem- 
ber with  19  other  CHMC  psychiatrists  in  a 
Central  California  location.  Culturally  diverse 
community  central  to  Bay  Area,  the  Sierras, 
Napa  Valley,  etc.  Contact  Radall  Stenson,  MD, 
(209)  468-8887,  or  Roger  Speed,  (209)  468- 

2082.  AA/EOE. 

PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 135  physician  multispecialty  group,  is  seeking 
BC/BE  internist  to  associate  with  17  person 
department.  Position  located  at  a new  satellite 
office.  The  main  clinic  is  25  miles  north  of  Seattle 
and  has  5 rapidly  expanding  satellite  offices. 
Opportunity  for  exceptional  personal/profes- 
sional lifestyle.  Position  offers  competitive  salary 
with  excellent  benefits.  Available  October  1996. 
Send  CV  to  J.G.  Finley,  MD,  Medical  Director, 
The  Everett  Clinic,  3901  Hoyt  Avenue,  Everett, 
WA  98201 

INTERNAL  MEDICINE  - General  Internist 
Faculty-Tacoma,  WA.  Practice  with  four  other 
internists,  actively  involved  in  both  inpatient  and 
outpatient  care,  but  with  the  additional  opportu- 
nity to  teach  family  practice  residents  on  inpa- 
tient services  and  some  ambulatory  activities. 
Job  applicants  need  both  ICU  skills  and  some 
teaching  experience.  University  of  Washington 
clinical  faculty  appointment.  High  quality 
lifestyle  in  the  Pacific  Northwest.  Send  inquiry 
and  CV  to:  J.  Pauwels,  M.D.,  Program  Director, 
Tacoma  Family  Medicine,  521  MLK  Jr.  Way, 

Tacoma,  WA  98405;  (206)  552-2936 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 


Coast  to  Coast 
Physician  Network 

We  are  in  need  of 
qualified  physicians  (B.C.  or  B.E.) 
to  fill  requests  throughout 
the  United  States. 

Call:  Julia  P.  Presley 
1-800-892-2104 


PHYSICIANS  WANTED 


WESTERN  - Excellent  opportunity  for  lifestyle 
change  Physicians  needed  in  rural/small 
towns.  Practice  medicine  where  you  can  make 
a difference.  Excellent  salary  and  benefits.  Call 
FHS;  (888)  494-8456  or  (406)  494-1456. 
CALIFORNIA  - Emergency  Medicine/Family 
Practice-California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  35  Emergency  Depts  and  10 
ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement 
benefits.  Send  your  CV  or  contact  John 
Gravette,  CEP,  2101  Webster  Street,  Suite 
1050,  Oakland,  CA  94612;  (800)  842-2619 

ARIZONA:  We  are  seeking  general  internists  to 
join  our  multispecialty  group.  Our  practice 
encompasses  a large  city  area  in  the  Southwest. 
All  corporate  benefits  are  available.  Please  reply 
to:  Saul  J.  Blair,  2620  N 3rd  Street,  Suite  102, 
Phoenix,  AZ  85004. 

WANTED:  Part-time/Full-time  Primary  Care 
Internist  for  busy  Palo  Alto/Stanford  California 
multi-specialty  group.  Call  Madelaine  at  (415) 
324-2514  or  FAX  resume  to  (415)  324-8524 


MEETINGS/CONFERENCES 


Seventh  Annual  Echo  Hawaii  1997 

January  27-11,  1997.  Maui,  Hawaii.  26  Category  I credit  hours.  Fees 
before  Jan. 1 0:  $570  for  ACC  members;  $675  for  non-members;  $475 
for  fellows-in-trainmg,  residents,  nurses,  physician  assistants,  and  tech- 
nologists. Additional  $50  after  Jan.  10. 
for  information,  call  American  College  of  Cardiology,  Extramural 
Programs.  800-253-4616,  ext.  695;  FAX  301-897-9745. 


Cardiology  at  Cancun  1997 

March  3-7,  1997  Cancun,  Mexico.  26.5  Category  I credit  hours.  Fees 
before  Feb.  17:  $570  for  ACC  members;  $675  for  non-members;  $475 
for  fellows-in-training,  residents,  nurses,  physician  assistants,  and  tech- 
nologists. Additional  $50  after  feb.  17. 

For  information,  call  American  College  ol  Cardiology,  Extramural  Programs, 
800-253-4636,  ext.  695  (outside  US  S Canada.  301-897-2695); 

FAX  301-892-9745. 


BOARD  REVIEW 


IM  BOARD  REVIEW-Start  early  with  videos,  Text 
or  register  for  the  course  June  24-29,  1997  at 
Columbus  Ohio.  Call  for  info:  614-631-2756. 


PRACTICES  FOR  SALE 


SALE,  SOLO  FAMILY  PRACTICE.  Established 
1961.  Available  1/1/97.  Hayward,  CA  (San 
Francisco  East  Bay.)  Fully-equipped  office  with 
experienced  staff.  Across  from  hospital.  Flexible 

terms.  (510)  581-6268. 

PEDIATRIC  PRACTICE  - ANAHEIM,  CA. 
Physician  retiring,  solo  practice.  Excellent  loca- 
tion, vicinity  of  hospital.  Good  family  environ- 
ment. Extremely  reasonably  priced.  Call  (714) 
871-6161,  day  or  (714)  871-282-0483, 
evenings. 

WJM  Classifieds 
Where  Physicians 
Find  Positions 


PHYSICIANS  WANTED 


MAYBE  THERE'S  MORE  THAN  THE  DAILY 
DRIVE  TO  AND  FROM  THE  OFFICE!  Give  your- 
self the  financial  freedom  to  practice  medicine 
the  way  you  want!  For  more  information  or 
information  on  where  to  attend  a free  business 
briefing,  call  Fares  Arguello,  MD  at  (801)  484- 

6686 

SAN  JOAQUIN  VALLEY  - GENERAL 
ORTHOPAEDIC  SURGEON  sought  for  salaried 
position  with  topnotch,  congenial,  growing 
group  in  charming  centrally  located  community 
in  the  San  Joaquin  Valley.  No  administrative 
responsibilities,  flexible  work  week  with  alternat- 
ing three  and  four-day  weekends.  Competitive 
salary  with  bonus  potential,  full  benefit  package, 
light  to  no  call.  Close,  to  major  cities,  beaches, 
mountains.  Contact:  Sherry  Andrews,  1-800- 
546-0954,  I.D.  #4540WE,  FAX  CV:  314-726- 
3009,  e-mail:  careers@cejka.com. 


PHYSICIANS  WANTED 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-time  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary /benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Weiland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.C.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 

w. 

KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 

Physicians  and  Surgeons 


WJM  Classifieds 

Bold  type 

at  no  additional  cost 
Contact  Allison  Spearman 
(804)  979-4913 
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PHYSICIANS  WANTED 


YSICIA8S 


We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
Reserve  physician/officer.  You  can  make 
Ws  new  professional  associations,  obtain 
CME  credit  and  help  support  the  Air 
h \ Force  mission.  For  those  who  qualify, 

\ retirement  credit  can  be  obtained  as 
r well  as  low  cost  life  insurance.  One 
weekend  a month  plus  two  weeks  a 
\ year  or  less  can  bring  you  pride  and 
■*  satisfaction  in  serving  your 

^ country. 


CALL  TODAY!  (800)253-6189 


CAP!  YOUEL 

151  N.  SUNRISE,  STE 1106 
ROSEVILLE,  CA  95661 


Name . 


Address . 


City. 


State. 


.Zip. 


Phone. 


Medical  Specialty. 


_Prior  Service?  Yes No . 

Date  of  Birth 


AIR  FORCE  RESERVE 


A GREAT  VW  TO  SERVE 


7958 


Often  a smile  or  a hug  is  all  it  takes 
to  defeat  the  enemies  of  loneliness 
and  despair.  Thank  you  for 
helping  to  make  it  possible. 




The  Western 
Journal  of 
Medicine 

M Reprints  ► 

Any  article  printed  in 
WJM  can  be  purchased 
in  quantities  of  1 00  or 
more.  Printed  on  fine 
quality  journal  stock. 
Prices  are  based  upon 
article  length  and 
quantity  ordered. 

Call  Allison  Spearman  for 
prices  and  information, 
8:30  - 5:30  EST, 

Mon-  Fri, 

(804)  979-491  3; 
or  E-Mail  to: 

allison_spearman@cjp.ccmail. 

compuserve.com 


The  Western 
Journal  of 
Medicine 

Practical  Information  for 
Practicing  Physicians 
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Classified  Ads  Online 

Your  resource  for  the  best 
job  opportunities  in  the 
Pacific  and  Mountain  States... 

...every  month! 


The  Western  Journal  of  Medicine  _ . , „ 

ror  information  call 

Practical  Information  for  Practicing  Physicians  Allison  Spearman  (804)  979-491 3 


Coming  in  the  November  Issue  of  The  Western  Journal  of  Medicine... 

Articles 

Mushroom  Poisoning  in  California 

Evaluation  of  Cerebrospinal  Fluid  in  Southeast  Asian  Refugees  with 
Reactive  Serologic  Tests  for  Syphilis 

William  Macewen's  Visit  to  California  as  the  First  Lane  Medical  Lecturer 
Primary  Care  Medicine 

Current  Symptomatic  Treatment  of  Multiple  Sclerosis 
Conferences  and  Reviews 

Hospital  Volume  Influences  Outcome  in  Patients  Undergoing  Pancreatic  Resection 
Epitomes 

Important  Advances  in  Nuclear  Medicine 

Alerts,  Notices,  and  Case  Reports 

Acute  Renal  Failure  Complicating  Nonfulminant  Hepatitis  A 
Intussusception  in  an  Adult 

Editorials,  Commentary,  Lessons  From  The  Practice 
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ASSOCIATIONS'  MEETINGS 


Arizona  Medical  Association,  Inc 

810  W Bethany  Home  Rd,  Phoenix  85013. 
(602)  246-8901 . Annual  Meeting:  June  5-7, 
1997,  Loews  Ventana  Canyon  Resort, 
Tuscon. 


California  Medical  Association 

PO  Box  7690,  San  Francisco  94120-7690. 
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■ (SELEGILINE  HYDROCHLORIDE) 

CAPSULES 


BRIEF  SUMMARY  Please  see  package  insert  for  full  prescribing 
information. 

INDICATIONS  AND  USAGE: 

ELDEPRYL  is  indicated  as  an  adjunct  in  the  management  of 
Parkinsonian  patients  being  treated  with  levodopa/carbidopa  who 
exhibit  deterioration  in  the  quality  of  their  response  to  this  therapy  There  is  no  evidence  from  controlled  studies  that  selegiline  has  any 
beneficial  effect  in  the  absence  of  concurrent  levodopa  therapy. 


Evidence  supporting  this  claim  was  obtained  in  randomized  controlled  clinical  investigations  that  compared  the  effects  of  added  selegiline 
or  placebo  in  patients  receiving  levodopa/carbidopa  Selegiline  was  significantly  superior  to  placebo  on  all  three  principal  outcome  measures 
employed  change  from  baseline  in  daily  levodopa/carbidopa  dose,  the  amount  of  off'  time,  and  patient  self-rating  of  treatment  success 
Beneficial  effects  were  also  observed  on  other  measures  of  treatment  success  (e  g.,  measures  of  reduced  end  of  dose  akinesia,  decreased 
tremor  and  sialorrhea,  improved  speech  and  dressing  ability  and  improved  overall  disability  as  assessed  by  walking  and  comparison  to 
previous  state) 


CONTRAINDICATIONS: 

ELDEPRYL  is  contraindicated  in  patients  with  a known  hypersensitivity  to  this  drug 

ELDEPRYL  is  contraindicated  for  use  with  meperidine  (DEMEROL  & other  trade  names).  This  contraindication  is  often  extended  to  other 
opioids.  (See  Drug  Interactions.) 

WARNINGS 

Selegiline  should  not  be  used  at  daily  doses  exceeding  those  recommended  (10  mg/day)  because  of  the  risks  associated  with  non- 
selective  inhibition  of  MAO  (See  CLINICAL  PHARMACOLOGY ) 

The  selectivity  of  selegiline  for  MAO  B may  not  be  absolute  even  at  the  recommended  daily  dose  of  10  mg  a day  and  selectivity  is  further 
diminished  with  increasing  daily  doses.  The  precise  dose  at  which  selegiline  becomes  a non-selective  inhibitor  of  all  MAO  is  unknown, 
but  may  be  in  the  range  of  30  to  40  mg  a day. 

Severe  CNS  toxicity  associated  with  hyperpyrexia  and  death  have  been  reported  with  the  combination  of  tricyclic  antidepressants  and 
non-selective  MAOIs  (NARDIL,  PARNATE ) A similar  reaction  has  been  reported  for  a patient  on  amitriptyline  and  ELDEPRYL.  Another 
patient  receiving  protriptyline  and  ELDEPRYL  developed  tremors,  agitation,  and  restlessness  followed  by  unresponsiveness  and  death  two 
weeks  after  ELDEPRYL  was  added  Related  adverse  events  including  hypertension,  syncope,  asystole,  diaphoresis,  seizures,  changes  in 
behavioral  and  mental  status,  and  muscular  rigidity  have  also  been  reported  in  some  patients  receiving  ELDEPRYL  and  various  tricyclic 
antidepressants 

Serious,  sometimes  fatal,  reactions  with  signs  and  symptoms  that  may  include  hyperthermia,  rigidity,  myoclonus,  autonomic  instability 
with  rapid  fluctuations  of  the  vital  signs,  and  mental  status  changes  that  include  extreme  agitation  progressing  to  delirium  and  coma 
have  been  reported  with  patients  receiving  a combination  of  fluoxetine  hydrochloride  (PROZAC)  and  non-selective  MAOIs.  Similar  signs 
have  been  reported  in  some  patients  on  the  combination  of  ELDEPRYL  (10  mg  a day)  and  selective  serotonin  reuptake  inhibitors 
including  fluoxetine,  sertraline  and  paroxetine 

Since  the  mechanisms  of  these  reactions  are  not  fully  understood,  it  seems  prudent,  in  general,  to  avoid  this  combination  of  ELDEPRYL 
and  tricyclic  antidepressants  as  well  as  ELDEPRYL  and  selective  serotonin  reuptake  inhibitors.  At  least  14  days  should  elapse  between 
discontinuation  of  ELDEPRYL  and  initiation  of  treatment  with  a tricyclic  antidepressant  or  selective  serotonin  reuptake  inhibitors. 

Because  of  the  long  half-lives  of  fluoxetine  and  its  active  metabolite,  at  least  five  weeks  (perhaps  longer,  especially  if  fluoxetine  has 
been  prescribed  chronically  and/or  at  higher  doses)  should  elapse  between  discontinuation  of  fluoxetine  and  initiation  of  treatment  with 
ELDEPRYL 
PRECAUTIONS: 

General: 

Some  patients  given  selegiline  may  experience  an  exacerbation  of  levodopa  associated  side  effects,  presumably  due  to  the  increased 
amounts  of  dopamine  reaction  with  super  sensitive,  post-synaptic  receptors  These  effects  may  often  be  mitigated  by  reducing  the  dose 
of  levodopa/carbidopa  by  approximately  10  to  30% 


The  decision  to  prescribe  selegiline  should  take  into  consideration  that  the  MAO  system  of  enzymes  is  complex  and  incompletely 
understood  and  there  is  only  a limited  amount  of  carefully  documented  clinical  experience  with  selegiline  Consequently,  the  full 
spectrum  of  possible  responses  to  selegiline  may  not  have  been  observed  in  pre-marketing  evaluation  of  the  drug  It  is  advisable, 
therefore,  to  observe  patients  closely  for  atypical  responses. 


Information  for  Patients: 

Patients  should  be  advised  of  the  possible  need  to  reduce  levodopa  dosage  after  the  initiation  of  ELDEPRYL  therapy. 

Patients  (or  their  families  if  the  patient  is  incompetent)  should  be  advised  not  to  exceed  the  daily  recommended  dose  of  10  mg.  The  risk 
of  using  higher  daily  doses  of  selegiline  should  be  explained,  and  a brief  description  of  the  'cheese  reaction'  provided.  While  hypertensive 
reactions  with  selegiline  associated  with  dietary  influences  have  not  been  reported,  documented  experience  is  limited. 

Consequently,  it  may  be  useful  to  inform  patients  (or  their  families)  about  the  signs  and  symptoms  associated  with  MAOI  induced 
hypertensive  reactions.  In  particular,  patients  should  be  urged  to  report,  immediately,  any  severe  headache  or  other  atypical  or  unusual 
symptoms  not  previously  experienced 


Laboratory  Tests: 

No  specific  laboratory  tests  are  deemed  essential  for  the  management  of  patients  on  ELDEPRYL.  Periodic  routine  evaluation  of  all 
| patients,  however,  is  appropriate 

Drug  Interactions: 

The  occurrence  of  stupor,  muscular  rigidity,  severe  agitation,  and  elevated  temperature  has  been  reported  in  some  patients  receiving  the 
I combination  of  selegiline  and  meperidine  Symptoms  usually  resolve  over  days  when  the  combination  is  discontinued  This  is  typical  of 
the  interaction  of  meperidine  and  MAOIs  Other  serious  reactions  (including  severe  agitation,  hallucinations,  and  death)  have  been 
reported  in  patients  receiving  this  combination  (see  CONTRAINDICATIONS)  Severe  toxicity  has  also  been  reported  in  patients  receiving 
the  combination  of  tricyclic  antidepressants  and  ELDEPRYL  and  selective  serotonin  reuptake  inhibitors  and  ELDEPRYL  (See  WARNINGS 
I for  details.)  One  case  of  hypertensive  crisis  has  been  reported  in  a patient  taking  the  recommended  doses  of  selegiline  and  a 
) sympathomimetic  medication  (ephedrine) 

Carcinogenesis,  Mutagenesis,  and  Impairment  of  Fertility 
I Assessment  of  the  carcinogenic  potential  of  selegiline  in  mice  and  rats  is  ongoing. 

Selegiline  did  not  induce  mutations  or  chromosomal  damage  when  tested  in  the  bacterial  mutation  assay  in  Salmonella  typhimurium 
] and  in  an  in  vivo  chromosomal  aberration  assay  While  these  studies  provide  some  reassurance  that  selegiline  is  not  mutagenic  or 
clastogemc,  they  are  not  definitive  because  of  methodological  limitations  No  definitive  in  vitro  chromosomal  aberration  or  in  vitro 
, mammalian  gene  mutation  assays  have  been  performed 
| The  effect  of  selegiline  on  fertility  has  not  been  adequately  assessed. 

I Pregnancy 

Pregnancy  Category  C No  teratogenic  effects  were  observed  in  a study  of  embryo-fetal  development  in  Sprague-Dawley  rats  at  oral  doses 
of  4, 12.  and  36  mg/kg  or  4, 12  and  35  times  the  human  therapeutic  dose  on  a mg/m?  basis  No  teratogenic  effects  were  observed  in  a 
study  of  embryo-fetal  development  in  New  Zealand  White  rabbits  at  oral  doses  of  5. 25,  and  50  mg/kg  or  10, 48,  and  95  times  the  human 
I therapeutic  dose  on  a mg/m?  basis;  however,  in  this  study,  the  number  of  litters  produced  at  the  two  higher  doses  was  less  than 
recommended  for  assessing  teratogenic  potential  In  the  rat  study,  there  was  a decrease  in  fetal  body  weight  at  the  highest  dose  tested 
In  the  rabbit  study,  increases  in  total  resorptions  and  % post-implantation  loss,  and  a decrease  in  the  number  of  live  fetuses  per  dam 
occurred  at  the  highest  dose  tested  In  a peri-  and  postnatal  development  study  in  Sprague-Dawley  rats  (oral  doses  of  4, 16,  and  64  mg/kg 
or  4, 15,  and  62  times  the  human  therapeutic  dose  on  a mg/m?  basis),  an  increase  in  the  number  of  stillbirths  and  decreases  in  the 
number  of  pups  per  dam,  pup  survival,  and  pup  body  weight  (at  birth  and  throughout  the  lactation  period)  were  observed  at  the  two 
highest  doses.  At  the  highest  dose  tested,  no  pups  bom  alive  survived  to  Day  4 postpartum.  Postnatal  development  at  the  highest  dose 
i tested  in  dams  could  not  be  evaluated  because  of  the  lack  of  surviving  pups.  The  reproductive  performance  of  the  untreated  offspring 
I was  not  assessed. 

1 There  are  no  adequate  and  well-controlled  studies  in  pregnant  women.  Selegiline  should  be  used  during  pregnancy  only  if  the  potential 
benefit  justifies  the  potential  risk  to  the  fetus. 

I Nursing  Mothers: 

It  is  not  known  whether  selegiline  hydrochloride  is  excreted  in  human  milk  Because  many  drugs  are  excreted  in  human  milk, 

I consideration  should  be  given  to  discontinuing  the  use  of  all  but  absolutely  essential  diug  treatments  in  nursing  women 

Pediatric  Use: 

The  effects  of  selegiline  hydrochloride  in  children  have  not  been  evaluated 

' ADVERSE  REACTIONS: 

I Introduction: 

The  number  of  patients  who  received  selegiline  in  prospectively  monitored  pre-marketing  studies  is  limited  While  other  sources  of 
information  about  the  use  of  selegiline  are  available  (e  g , literature  reports,  foreign  post-marketing  reports,  etc.)  they  do  not  provide  the 
kind  of  information  necessary  to  estimate  the  incidence  of  adverse  events  Thus,  overall  incidence  figures  for  adverse  reactions 
associated  with  the  use  of  selegiline  cannot  be  provided  Many  of  the  adverse  reactions  seen  have  also  been  reported  as  symptoms  of 
dopamine  excess. 


Moreover,  the  importance  and  severity  of  various  reactions  reported  often  cannot  be  ascertained.  One  index  of  relative  importance, 
however,  is  whether  or  not  a reaction  caused  treatment  discontinuation.  In  prospective  pre-marketing  studies,  the  following  events  led,  in 
decreasing  order  of  frequency,  to  discontinuation  of  treatment  with  selegiline  nausea,  hallucinations,  confusion,  depression,  loss  of 
i balance,  insomnia,  orthostatic  hypotension,  increased  akinetic  involuntary  movements,  agitation,  arrhythmia,  bradykinesia,  chorea. 

! delusions,  hypertension,  new  or  increased  angina  pectoris,  and  syncope  Events  reported  only  once  as  a cause  of  discontinuation  are 
ankle  edema,  anxiety,  burning  lips/mouth,  constipation,  drowsiness/lethargy,  dystonia,  excess  perspiration,  increased  freezing, 
gastrointestinal  bleeding,  hair  loss,  increased  tremor,  nervousness,  weakness,  and  weight  loss. 


Experience  with  ELDEPRYL  obtained  in  parallel,  placebo  controlled,  randomized  studies  provides  only  a limited  basis  for  estimates  of 
adverse  reaction  rates.  The  following  reactions  that  occurred  with  greater  frequency  among  the  49  patients  assigned  to  selegiline  as 
compared  to  the  50  patients  assigned  to  placebo  in  the  only  parallel,  placebo  controlled  trial  performed  in  patients  with  Parkinson’s 
disease  are  shown  in  the  following  Table.  None  of  these  adverse  reactions  led  to  a discontinuation  of  treatment 

INCIDENCE  OF  TREATMENT- 

EMERGENT  ADVERSE  EXPERIENCES  IN  THE  PLACEBO-CONTROLLED 
CLINICAL  TRIAL 

Adverse  Event  Number  of  Patients  Reporting  Events 


selegiline  hydrochloride  placebo 

N=49  N=50 

Nausea  10 

Dizziness/Lightheaded/Fainting  7 1 

Abdominal  Pam  4 

Confusion  3 0 

Hallucinations  3 1 

Dry  mouth  3 1 

Vivid  Dreams  2 0 

Dyskinesias  2 5 

Headache  2 1 


The  following  events  were  reported  once  in  either  or  both  groups: 

Ache,  generalized  1 0 

Anxiety/Tension  1 

Anemia  0 1 

Diarrhea  1 0 

Hair  Loss  0 

Insomnia  1 1 

Lethargy  1 0 

Leg  pain  1 0 

Low  back  pain  1 0 

Malaise  0 1 

Palpitations  1 • 0 

Urinary  Retention  1 0 

Weight  Loss  1 0 


In  all  prospectively  monitored  clinical  investigations,  enrolling  approximately  920  patients,  the  following  adverse  events,  classified  by 
body  system,  were  reported. 

Central  Nervous  System: 

Motor/Coordination/Extrapyramidal: 

increased  tremor,  chorea,  loss  of  balance,  restlessness,  blepharospasm,  increased  bradykinesia,  facial  grimace,  falling  down,  heavy  leg, 
muscle  twitch*,  myoclonic  jerks',  stiff  neck,  tardive  dyskinesia,  dystonic  symptoms,  dyskinesia,  involuntary  movements,  freezing, 
festination.  increased  apraxia,  muscle  cramps. 

Mental  Status/Behavioral/Psychiatric: 

hallucinations,  dizziness,  confusion,  anxiety,  depression,  drowsiness,  behavior/mood  change,  dreams/nightmares,  tiredness,  delusions, 
disorientation,  lightheadedness,  impaired  memory*,  increased  energy*,  transient  high*,  hollow  feeling,  lethargy/malaise,  apathy, 
overstimulation,  vertigo,  personality  change,  sleep  disturbance,  restlessness,  weakness,  transient  irritability 
Pain/Altered  Sensation 

headache,  back  pain,  leg  pain,  tinnitus,  migraine,  supraorbital  pain,  throat  burning,  generalized  ache,  chills,  numbness  of  toes/fingers, 
taste  disturbance. 

Autonomic  Nervous  System: 

dry  mouth,  blurred  vision,  sexual  dysfunction. 

Cardiovascular: 

orthostatic  hypotension,  hypertension,  arrhythmia,  palpitations,  new  or  increased  angina  pectoris,  hypotension,  tachycardia,  peripheral 
edema,  sinus  bradycardia,  syncope. 

Gastrointestinal: 

nausea/vomiting,  constipation,  weight  loss,  anorexia,  poor  appetite,  dysphagia,  diarrhea,  heartburn,  rectal  bleeding,  bruxism*, 
gastrointestinal  bleeding  (exacerbation  of  preexisting  ulcer  disease). 

Genitourinary/Gynecologic/Endocrme: 

slow  urination,  transient  anorgasmia*.  nocturia,  prostatic  hypertrophy,  urinary  hesitancy,  urinary  retention,  decreased  penile  sensation*, 
urinary  frequency 

Skin  and  Appendages 

increased  sweating,  diaphoresis,  facial  hair,  hair  loss,  hematoma,  rash,  photosensitivity. 

Miscellaneous: 

asthma,  diplopia,  shortness  of  breath,  speech  affected. 

Postmarketing  Reports 

The  following  experiences  were  described  in  spontaneous  post-marketing  reports.  These  reports  do  not  provide  sufficient  information  to 
establish  a clear  causal  relationship  with  the  use  of  ELDEPRYL. 

CNS. 

Seizure  in  dialyzed  chronic  renal  failure  patient  on  concomitant  medications. 

* indicates  events  reported  only  at  doses  greater  than  10  mg/day 

0VERD0SAGE 

Selegiline 

No  specific  information  is  available  about  clinically  significant  overdoses  with  ELDEPRYL  However,  experience  gained  during  selegiline's 
development  reveals  that  some  individuals  exposed  to  doses  of  600  mg  of  d,l-selegiline  suffered  severe  hypotension  and  psychomotor 
agitation. 

Since  the  selective  inhibition  of  MAO  B by  selegiline  hydrochloride  is  achieved  only  at  doses  in  the  range  recommended  for  the  treatment  of 
Parkinson’s  disease  (e  g . 10  mg/day),  overdoses  are  likely  to  cause  significant  inhibition  of  both  MAO  A and  MAO  B.  Consequently,  the  signs 
and  symptoms  of  overdose  may  resemble  those  observed  with  marketed  non-selective  MAO  inhibitors  (e.g  , tranylcypromine  (PARNATE), 
isocarboxazide  (MARPLAN),  and  phenelzine  (NARDIL)]. 

Overdose  with  Non-Selective  MAO  Inhibition: 

NOTE.  This  section  is  provided  for  reference;  it  does  not  describe  events  that  have  actually  been  observed  with  selegiline  in  overdose 
Characteristically,  signs  and  symptoms  of  non-selective  MAOI  overdose  may  not  appear  immediately  Delays  of  up  to  12  hours  between 
ingestion  of  drug  and  the  appearance  of  signs  may  occur.  Importantly,  the  peak  intensity  of  the  syndrome  may  not  be  reached  for 
upwards  of  a day  following  the  overdose  Death  has  been  reported  following  overdosage  Therefore,  immediate  hospitalization,  with 
continuous  patient  observation  and  monitoring  for  a period  of  at  least  two  days  following  the  ingestion  of  such  drugs  in  overdose,  is 
strongly  recommended 

The  clinical  picture  of  MAOI  overdose  varies  considerably,  its  severity  may  be  a function  of  the  amount  of  drug  consumed  The  central 
nervous  and  cardiovascular  systems  are  prominently  involved 

Signs  and  symptoms  of  overdosage  may  include,  alone  or  in  combination,  any  of  the  following:  drowsiness,  dizziness,  faintness, 
irritability,  hyperactivity,  agitation,  severe  headache,  hallucinations,  trismus,  opisthotonos,  convulsions,  and  coma,  rapid  and  irregular 
pulse,  hypertension,  hypotension  and  vascular  collapse;  precordial  pain,  respiratory  depression  and  failure,  hyperpyrexia,  diaphoresis, 
and  cool,  clammy  skin. 

Treatment  Suggestions  For  Overdose:  NOTE:  Because  there  is  no  recorded  experience  with  selegiline  overdose,  the  following 
suggestions  are  offered  based  upon  the  assumption  that  selegiline  overdose  may  be  modeled  by  non-selective  MAOI  poisoning.  In 
any  case,  up-to-date  information  about  the  treatment  of  overdose  can  often  be  obtained  from  a certified  Regional  Poison  Control 
Center.  Telephone  numbers  of  certified  Poison  Control  Centers  are  listed  in  the  Physicians'  Desk  Reference  (POR). 

Treatment  of  overdose  with  non-selective  MAOIs  is  symptomatic  and  supportive.  Induction  of  emesis  or  gastric  lavage  with  instillation  of 
charcoal  slurry  may  be  helpful  in  early  poisoning,  provided  the  airway  has  been  protected  against  aspiration  Signs  and  symptoms  of 
central  nervous  system  stimulation,  including  convulsions,  should  be  treated  with  diazepam,  given  slowly  intravenously.  Phenothiazine 
derivatives  and  central  nervous  system  stimulants  should  be  avoided.  Hypotension  and  vascular  collapse  should  be  treated  with 
intravenous  fluids  and,  if  necessary,  blood  pressure  titration  with  an  intravenous  infusion  of  a dilute  pressor  agent  It  should  be  noted  that 
adrenergic  agents  may  produce  a markedly  increased  pressor  response 

Respiration  should  be  supported  by  appropriate  measures,  including  management  of  the  airway,  use  of  supplemental  oxygen,  and 
mechanical  ventilatory  assistance,  as  required. 

Body  temperature  should  be  monitored  closely.  Intensive  management  of  hyperpyrexia  may  be  required.  Maintenance  of  fluid  and 
electrolyte  balance  is  essential 

CAUTION — Federal  (USA)  law  prohibits  dispensing  without  p.rescription. 
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The  New  Shape  of  Eldepryl 

Same  Trusted  Formulation ; Distinctive  New  Form 


There's  No  Substitute  for  Eldepryl  Capsules! 

There's  no  mistaking  the  benefits  of  Eldepryl's  new  look 
and  shape! 

Eldepryl®  (selegiline  hydrochloride)  Capsules  have  the 
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ULYSSE  G.  McCANN  II,  MD;  FELIX  RABITO,  MD;  MISHA  SHAH,  MD;  CHARLES  R.  NOLAN  III,  MD;  and  MAKAU  LEE,  PhD 

From  the  Department  of  Medicine,  University  of  Texas  Health  Science  Center,  San  Antonio. 

31 1 Intussusception  in  an  Adult 

MARK  A.  MARINELLA,  MD,  and  CHRISTOPHER  D.  CONLEY,  MD 

From  the  Departments  of  Internal  Medicine  and  Radiology,  University  of  Michigan  Medical  Center,  Ann  Arbor. 

TOPICS  IN  PRIMARY  CARE  MEDICINE 


31  3 Current  Pharmacologic  Treatment  of  Multiple  Sclerosis  Symptoms 

PETER-BRIAN  ANDERSSON,  MBChB,  BSC(MED)(HONS),DPhil,  and  DONALD  E.  GOODKIN,  MD 

From  the  University  of  California,  San  Francisco,  School  of  Medicine — Mount  Zion  Multiple  Sclerosis  Center. 

EDITORIALS 


31 8 A Primer  for  Clinicians  on  Mushroom  Poisoning  in  the  West 

C.  WRIGHT  PINSON,  MD,  MBA,  AND  ANNE  L.  BRADLEY,  MD 

From  the  Division  of  Hepatobiliary  Surgery  and  Liver  Transplantation,  Department  of  Surgery,  Vanderbilt  Uni- 
versity Medical  Center,  Nashville,  Tennessee. 

320  Advances  in  the  Treatment  of  Multiple  Sclerosis 

LAUREN  B.  KRUPP,  MD 

From  the  Department  of  Neurology,  State  University  of  New  York  at  Stony  Brook  School  of  Medicine. 

CORRESPONDENCE 


322  Itraconazole-Related  Amaurosis  and  Vomiting  Due  to  Digoxin  Toxicity 

LAWRENCE  A.  CONE,  MD,  DSc;  RONAD  B.  HIMELMAN,  MD;  JOEL  N HIRSCHBERG,  MD;  and  JOSEPH  W.  HUTCHESON,  RN 

323  Isoniazid-Related  Fatal  Hepatitis 

SHELLEY  R.  SALPETER,  MD 

PETER  S.  MILLARD,  MD,  PhD,  and  TIMOTHY  C.  WILCOSKY,  PhD,  Respond 

LESSONS  FROM  THE  PRACTICE 

324  Nursing  and  Doctoring 

ERIKA  GOLDSTEIN,  MD,  MPH 

From  the  Department  of  Medicine,  University  of  Washington  School  of  Medicine,  Seattle. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association. 
All  courses  listed  have  been  certified  as  meeting  the  criteria 
for  Category  I of  the  ArMA  CME  Certificate  and  the  AMA 
Physicians  Recognition  Award.  To  list  Category  I continuing 
medical  education  programs,  please  send  information  to  Ari- 
zona Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  A Z 8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center,  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND 
NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY 

February  6-8.  1997 — Epidemiology  and  Prevention  of  Infectious  Diseases: 
Emerging  Pathogengs  in  the  US  and  Worldwide.  UCSF  at  Fairmont  Ho- 
tel,  San  Francisco.  Thurs-Sat.  14.5  hrs.  S415-S470.  Contact:  UCSF. 

February  20-27,  March  6-13 — Epidemiology  and  Prevention  of  Vaccine- 
Preventable  Diseases.  Thurs.  CDC  at  Distance  Learning  Centers.  Thurs. 
3.5  hrs.  Contact:  California  Distance  Learning  Health  Network.  Claudia 
Kratzenstein,  (619)  594-3351. 

ANESTHESIOLOGY 

January  8-1 1 — Anesthesiology  Update  1997.  UCSD  at  Hotel  del  Coronado. 
Coronado,  Wed-Sat.  21  hrs.  $375.  Contact:  UCSD. 

January  31  -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children's  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel,  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart,  MB,  Prog.  Dir..  Pediatric 
Anesthesiology  Conf.,  Children's  Hospital  Los  Angeles,  PO  Box  54700. 
Los  Angeles  90054.  (213)  669-2262. 

CARDIOLOGY 

January  24-26.  1997 — Clinical  Nuclear  Cardiology:  Case  Review  With  the 
Experts.  American  College  of  Cardiology  at  Los  Angeles.  Fri-Sun.  Con- 
tact: ACC.  (800)  253-4636.  ext  695. 


March  13-15 — 7th  Annual  Symposium  on  Coronary  Stenting.  Scripps 
Clinic  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Thurs-Sat.  Contact: 
Laurel  Steigerwald,  Conference  Coordinator,  Dept.  Academic  Affairs, 
403C,  Scripps  Clinic  and  Research  Foundation,  10666  N.  Torrey  Pines  Rd., 
La  Jolla.  92037.  (619)  554-8556. 

March  15 — Heart  Disease  in  Women — Where  Are  They  Now?  American 
College  of  Cardiology  at  Anaheim.  Contact:  ACC,  Extramural  Programs, 
91 1 1 Old  Georgetown  Rd.,  Bethesda,  MD.  20897-1448. 


DERMATOLOGY 

January  31-February  2,  1997 — Primary  Care  Dermatology.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD. 


DRUG  ADDICTION 

April  17-20,  1997 — 28th  Annual  Meeting  of  the  American  Society  of  Ad- 
diction Medicine.  American  Society  of  Addiction  Medicine  at  San  Diego. 
Thurs-Sun.  Contact:  ASAM,  Louisa  Macpherson,  Conference  Coordinator, 
(910)  452-4920. 


EMERGENCY  MEDICINE 


December  16-20 — Emergency  Medicine  Symposium  II  UCSD.  Mon-Fri.  32 
hrs,  $495.  Contact:  UCSD. 

February  17-21,  1997 — Emergency  Medicine  Symposium  I.  UCSD  at  San 
Diego  Hilton  Beach  and  Tennis  Resort.  32  hrs.  $495.  Contact:  UCSD. 

March  2-7 — 17th  Annual  Mammoth  Mountain  Emergency  Medicine  Ski 
Conference.  Mammoth  Lakes.  Calif.  Sun-Fri.  18  hrs.  $395  physicians, 
$275  residents  and  PAs,  $225  nurses.  Contact:  Daniel  Abbott,  MD,  Med- 
ical Conferences,  Inc.,  PO  Box  52-B.  Newport  Beach.  Calif,  92662.  714- 
650-4156. 

March  24-15 — Emergency  Medicine  Symposium  II.  UCSD  at  San  Diego. 
Mon-Fri.  32  hrs.  $495.  Contact:  UCSD. 

April  24-25 — Emergency  Medicine  Symposium  III.  UCSD  at  San  Diego 
Hilton.  Thurs-Fri.  16  hrs.  $495.  Contact:  UCSD. 

May  12-16 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon-Fri.  32  hrs.  $475.  Contact:  UCSD. 


FAMILY  PRACTICE/PRIMARY  CARE 

January  17-19,  1997 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency.  La  Jolla. 
Mon-Wed.  20  hrs.  $495.  Contact:  CMEA.  Jacqueline  Shiller.  PO  Box 
270469.  San  Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

January  20-22 — Opthalmology  and  ENT  for  the  Primary  Care  Physician. 

CMEA  at  Hyatt  Regency,  La  Jolla.  Mon- Wed.  20  hrs.  Contact:  CMEA. 
Jacqueline  Shiller.  PO  Box  270469,  San  Diego,  92198.  (800)  993-2632  or 
(619)674-5200. 

January  31-February  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD.  (619)  534-3940. 

January  31-February  1-2 — 35th  Clinical  Conference  in  Pediatric  Anesthesi- 
ology. Children's  Hospital,  Los  Angeles,  at  Sheraton  Universal  Hotel,  Uni- 
versal City.  15  hrs.  $295.  Contact:  David  J.  Stewart.  MB.  Program  Direc- 
tor, Pediatric  Anesthesiology  Conference,  Children’s  Hospital  Los  Angeles, 
PO  Box  54700.  Los  Angeles,  CA  90054.  (213)  669-2262. 

February  7-10 — CAFP  49th  Annual  Scientific  Assembly.  CAFP  at  Hyatt  Re- 
gency, San  Francisco.  Fri-Mon.  $275-$385.  Contact:  Clark  W.  Franklin, 
CAFP.  1 14  Sansome  St..  Ste.  1305,  San  Francisco.  CA  94104-3824.  (415) 
394-9121. 

February  14-16 — Office  Gynecology  and  Women’s  Health  for  the  Primary 
Care  Physician.  CMEA  at  Hyatt  Islandia.  San  Diego,  Fri.-Sun.  20  hrs. 
$475.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  270469.  San  Diego 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  16-21  — 12th  Annual  Primary  Care  Medicine:  Concepts  and 
Controversies.  UCSF  at  Squaw  Creek.  CA  20  hrs.  $625.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Toney  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 
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CONTINUING  MEDICAL  EDUCATION 


February  19-23 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott’s  Las  Palmas  Resort  and  Country  Club.  Rancho  Mirage.  Wed- 
Sun.  22  hrs.  $345.  Contact:  Meeting  Coordinator.  Diamond  Headache 
Clinic  Research  and  Educational  Foundation,  467  West  Deming  Place, 
Chicago.  IL.  60614.  (312)  388-6363. 

February  21 — Modern  Approaches  to  Allergic  Diseases  for  the  Primary 
Care  Physician.  UCSF  at  Moscone  Center,  San  Francisco.  Fri.  6.75  hrs. 
$125.  Contact:  UCSF. 

March  6-8 — Contraceptive  Technology  Conference.  Contemporary  Forums 
at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  16  hrs.  $425.  Contact:  Con- 
temporary Forums,  1 1900  Silvergate  Drive.  Dept  265.  Dublin,  CA.  94568. 
(510)  828-7100. 

March  20 — Diabetes  Update.  UCSF  at  Holiday  Inn.  San  Francisco.  7.5  hrs. 
$185.  Contact:  UCSF. 

March  21-22 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at  Hol- 
iday Inn,  San  Francisco.  Fri-Sat.  13  hrs.  $295.  Contact:  UCSF. 

March  26-28 — Annual  Review  in  Family  Medicine.  UCSF  at  Stanford  Court 
Hotel.  San  Francisco.  Wed-Fri.  16  hrs.  $375.  Contact:  Program  Coordina- 
tor, Dept.  Family  and  Community  Medicine,  500  Parnassus  Ave.  MU-3E, 
San  Francisco,  CA  94143-0900.  (415)  476-5250. 

April  9-13 — Annual  Scientific  Program  and  Postgraduate  Course  in  Fer- 
tility. Pacific  Coast  Fertility  Society  at  Rennaissance  Esmeralda  Resort,  In- 
dian Wells.  Wed-Sun.  19  hrs.  Contact:  Director  of  Medical  Education  or 
Susan  Reddy  Butler,  Pacific  Coast  Fertility  Society.  PO  Box  1656,  La  Mi- 
rada. CA.  90637-1656.  (310)  947-7068. 

April  14-15 — Born  Too  Soon:  Multidisciplinary  Strategies  for  Prevention 
of  Preterm  Birth.  Contemporary  Forums  at  Marriott  Hotel.  Oakland. 
Mon-Tues.  13  hrs.  $375.  Contact:  Contemporary  Forums.  1900  Silvergate 
Dr.,  Dept.  280,  Dublin,  CA.  94568.  (510)  828-7100.  ext.  0. 

April  17-20 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Thurs-Sun.  20  hrs.  $495.  Contact:  CMEA, 
Jacqueline  Shiller.  PO  Box  270469.  San  Diego  92198.  (800)  993-2632. 

May  14-17 — Wound  Management  Workshop  for  Primary  Care.  UCSD  at 
La  Jolla  Marriott.  San  Diego.  Wed-Sat.  15  hrs.  $475.  Contact:  UCSD. 

May  16-20 — Primary  Care  Essentials.  Continuing  Medical  Education  As- 
sociates at  Grand  Hyatt  on  Union  Square.  San  Francisco.  Fri-Tues.  32  hrs. 
$750.  Contact:  Jacqueline  Shiller.  CMEA.  PO  Box  270469,  San  Diego. 
92198(800)993-2632. 


INFECTIOUS  DISEASE 

February  6-8.  1997 — Epidemiology  and  Prevention  of  Infectious  Diseases. 

UCSF  at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 


INTERNAL  MEDICINE 

February  12-14.  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel.  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 

February  15-20 — 22nd  Annual  Postgraduate  Topics  & Advances  in  Inter- 
nal Medicine.  UCSD  at  Hyatt  Regency,  San  Diego.  Sat-Thurs.  52  hrs 
$1365.  Contact:  UCSD. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps.  (619)  554-8556. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education.  (213)  563-4800. 

LLU:  Loma  Linda  University.  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University.  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education.  (916)734-5390. 

UCI:  University  of  California.  Irvine.  Memorial/UCl  Center  for  Health 

Education.  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles.  Continuing  Education  in 

Medicine  and  Health  Sciences.  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California.  San  Francisco.  Extended  Programs  in  Medical 

Education,  (415)  476-425 1 . 

USC:  University  of  Southern  California.  Postgraduate  Division. 

(800)  USC-1119. 
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CONTINUING  MEDICAL  EDUCATION 


March  21-27 — Internal  Medicine  1997.  Continuing  Medical  Education  As- 
sociates at  Hotel  del  Coronado,  San  Diego.  Fri-Thurs.  45  hrs.  $795.  Con- 
tact: CMEA.  Jacqueline  Shiller,  PO  Box  270469,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

April  5 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and  Re- 
search Foundation  at  La  Jolla.  Sat.  6 hrs.  Contact:  Laurel  Steigerwald,  Con- 
ference Coordinator,  Dept.  Academic  Afairs,  403C,  Scripps  Clinic  and  Re- 
search Foundation,  10666  N.  Torrey  Pines  Rd.,  La  Jolla,  92037.  (619) 
554-8556. 


NEPHROLOGY 

February  6-8.  1997 — Advanced  Nephrology:  Nephrology  for  the  Consul- 
tant. UCSD  at  Hotel  del  Coronado,  San  Diego.  Thurs-Sat.  17  hrs.  $395. 
Contact:  UCSD. 


NEUROLOGY 

January  17-19,  1997 — Advances  in  the  Diagnosis  and  Clinical  Practice  in 
the  Neurosciences.  San  Diego  Hilton  Beach  and  Tennis  Resort,  San  Diego. 
Frt.-Sun.  7 hrs.  Contact:  California  Association  of  Neurological  Surgeons, 
(916)  443-0236. 


ONCOLOGY 

February  17-20,  1997 — Clinical  Hematology  and  Oncology:  1997.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La 
Jolla.  Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

February  20-22,  1997 — Molecular  Advances  in  Cancer  Epidemiology  and 
Prevention.  UCSF  at  Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat. 
Contact:  UCSF. 


OTOLARYNGOLOGY 

January  4-8.  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431.  ext  7079. 

February  1-5 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, (213)  483-4431,  ext  7079. 

March  15-19 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 
House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz,  MD,  Director  of  Educaiton,  House  Ear  Institute,  2100  W 
Third  St.  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 

April  12-16 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 

House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz,  MD,  Director  of  Educaiton,  House  Ear  Institute,  2100  W 
Third  St,  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 

May  3-7 — 1996-1997  Temporal  Bone  Survival  Dissection  Courses.  House 
Ear  Institute  at  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  The  House 
Ear  Institute,  Antonio  De  la  Cruz,  MD,  Director  of  Education.  2100  W. 
Third  St.,  Los  Angeles.  90057.  (213)483-4431. 


PEDIATRICS 

January  15-18,  1997 — San  Diego  Cerebral  Palsy  Symposium.  Children’s 
Hospital  at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs.  $450- 
$495.  Contact:  Continuing  Medical  Education,  3020  Children’s  Way 
(5021),  San  Diego  92123.  (619)  576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children’s  Hospital  at  Town  and  Country  Hotel.  San  Diego.  Mon-Fri. 
30.5  hrs,  $435.  Contact:  Registration  Coordinator,  Center  for  Child  Protec- 
tion, 3020  Children’s  Way  (MC5016),  San  Diego  92123.  (916)  495-4940. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children’s  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart,  MB,  Program  Dir.  Pedi- 
atric Anesthesiology  Conf..  Children's  Hospital  Los  Angeles,  PO  Box 
54700,  Los  Angeles  90054.  (213)  669-2262. 

February  1 — Update  in  Behavioral/Developmental  Pediatrics.  UCSF  at 
UCSF  Campus.  Sat.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology.  Scripps  Clinic  and 


Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  24  hrs.  Contact:  Laurel  Steigerwald,  Conference  Coordinator. 
Dept.  Academic  Affairs.  403C,  Scripps  Clinic  and  Research  Foundation, 
10666  N.  Torrey  Pines  Rd..  La  Jolla.  92037.  (619)  554-8556. 

February  28-March  2 — Current  Concepts  in  Pediatric  Medicine — 10th  An- 
niversary. Children’s  Hospital  and  Health  Center  at  San  Diego  Hilton 
Beach  and  Tennis  Resort.  Fri-Sun.  16  hrs.  $365.  Contact:  Children’s  Hos- 
pital. CME.  3020  Children's  Way  (5021).  San  Diego  92123.  (619)  576- 
4072. 

April  4-5 — Pediatric  Dermatology  for  the  Practitioner.  Children’s  Hospital 
at  Hyatt  Islandia  Mission  Bay.  San  Diego.  Fri-Sat.  12  hrs.  $245.  Contact: 
CME  Office-5021.  3020  Children’s  Way,  San  Diego,  CA,  92123.  (619) 
576-4072. 

April  4-6 — Nelson  Butters’  West  Coast  Neuropsychology  Conference: 
New  Neuropsychological  Tests  for  School-Aged  Children.  UCSD  at  US 
Grant  Hotel,  San  Diego.  Fri-Sun.  15.5  hrs.  $325.  Contact:  Cass  Jones,  Pro- 
fessional Conference  Management,  Inc.  7916  Convoy  Court,  San  Diego, 
92111.  (619)  565-9921. 

May  15-17 — 30th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs-Sat.  15.5  hrs. 
$375.  Contact:  UCSF. 


PLASTIC  SURGERY 

March  20-22,  1997 — 9th  Annual  Symposium  on  Aesthetic  Surgery.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Thurs-Sat.  18  hrs.  $950.  Contact:  UCSF. 


PSYCHIATRY  AND  NEUROLOGY 

February  12-14,  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel,  San  Francisco.  Wed.-Fri.  15  hrs.  Contact:  UCSF. 

April  3-6 — Nelson  Butler’s  West  Coast  Psychiatry  Conference.  UCSD  at 
US  Grant  Hotel.  San  Diego.  Thurs-Sun.  15  hrs.  $325.  Contact:  UCSD. 


RADIOLOGY 

January  26-February  2,  1997 — Multi  Specialty  Radiology  Courses:  Neuro- 
radiology, Angiographic,  Interventional,  Chest,  Ultrasound,  and  Bone. 

UCSD  at  Hotel  del  Coronado,  San  Diego.  Sun-Sun.  Various  hours.  $975. 
Contact:  Ryals  & Associates,  Inc.  PO  Box  1925  Roswell.  GA.  30077-1925. 
(770)641-9773. 

March  29 — 10th  Annual  Spring  Interventional  Radiology.  UCSD  at  Hotel 
del  Coronado.  San  Diego.  Sat.  6.25  hrs.  $145.  Contact:  UCSD. 

March  30-April  4 — 17th  Annual  San  Diego  Residents  Radiology  Review. 
UCSD  at  Hotel  del  Coronado,  San  Diego.  Sun-Fri.  41  hrs.  $695.  Contact: 
UCSD. 


SURGERY 

January  4-8,  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute.  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431,  ext  7079. 


GENERAL/MULTIDISCIPLINARY 

December  12-14 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary’s  Hospital  at  Stanford  Court  Hotel.  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz,  MD,  American  Back  Society,  St  Joseph's  Profes- 
sional Center.  2647  E 14th  St.  Ste  401,  Oakland  94601 . (510)  536-9929. 
January  8,  1997 — Pre-ACLS  Workshop.  AHA  at  San  Leandro.  Wed.  6 hrs. 
$50-$70.  Contact:  CPR  Seminars.  1933  Davis  St.  Ste  297,  San  Leandro,  CA 
94577.  (510)632-6135. 

January  17,  18.  19 — ACLS  Renewal/Provider.  AHA  at  San  Leandro.  Fri-Sun. 
6 hrs.  $100.  Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro, 
CA  94577.  (510)632-6135. 

January  22-25 — Medicine  Meets  VR — Global  Healthcare  Grid:  Transfor- 
mation of  Medicine  Through  Communication.  UCSD  at  San  Diego  Mar- 
riott Hotel  & Resort.  Wed-Sat.  Contact:  Alligned  Management  Associates, 
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(619)749-2498. 

February  1-2 — PALS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $170. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro,  CA  94577. 
(510)632-6135. 

February  8-9 — ACLS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $195. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro,  CA  94577. 
(510)  632-6135. 

April  24-25 — New  Frontiers  in  Alzheimer’s  Disease.  UCSD  at  San  Diego 
Hilton.  Thurs-Fri.  16  hrs.  $210. 

May  1 3 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Foundation  at 
Scripps  Clinic,  La  Jolla.  Sat.  7 hrs.  Contact:  Laurel  Steigerwald,  Conference 
Coordinator.  Dept.  Academic  Affairs,  403C,  Scripps  Clinic  and  Research 
Foundation.  10666  N.  Torrey  Pines  Rd..  La  Jolla,  92037.  (619)  554-8556. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians'  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


January  16-19.  1997 — Anxiety  Disorders:  Colorado  Psychiatirc  Associa- 
tion Annual  Meeting.  Vail.  Thurs-Sun.  Contact:  Laura  Michaels,  759- 
6045. 

February  16-21 — 23rd  Annual  Vail  Obstetrics  & Gynecology  Conference. 

University  of  Colorado.  Vail.  Sun-Sun.  Contact:  Linda  Woodstock,  372-9026. 

February  23-26 — Team  Approach  to  Pediatric  Cardiac  Disease.  The  Chil- 
dren's Hospital.  Vail  Cascade  Hotel  and  Club.  Sun-Wed.  Contact:  Alice  L. 
Kay.  861-6123. 

March  1-7 — CRASH  97  Colorado  Review  of  Anesthesia  and  Ski  Holiday. 

University  of  Colorado  Dept,  of  Anesthesiology.  Vail.  Sat-Fri.  Contact: 
Phyllis  Tuller.  372-6901. 

March  15-19 — Thoracic  Transplantation  1997:  An  International  Update. 

Division  of  Cardiothoracic  Surgery,  University  of  Colorado.  Marriott's 
Mountain  Resort,  Vail.  Sat-Wed.  Contact:  U of  Colo,  270-3065. 

March  15-21 — Reconstructive  Surgery  of  the  Hip  and  Knee.  University  of 
Colorado,  Aspen.  Sat-Fri.  Contact:  Joan  Bauer  (800)  882-9153. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


This  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


February  14-16,  1997 — ACMS  28th  Annual  Medical  Winter  Clinics.  Shore 
Lodge  Inn,  McCall.  Idaho.  Fri-Mon.  9 hrs.  Contact:  Judy  Bamingham 
(208)  336-2930  or  Marie  Chester  (208)  381-2135. 


Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New 
Mexico  Medical  Society,  7770  Jefferson,  Suite  400,  Albu- 
querque, NM  87109,  at  least  two  months  in  advance.  For  in- 
formation on  CME  accreditation  or  on  the  CME  requirements 
of  the  New  Mexico  Board  of  Medical  Examiners,  please  write 
to  the  above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


December  1 1-14 — The  Veterans  Caucus  5th  Annual  Topics  in  the  Tropics. 

Sol  Melia  Beach  and  Spa  Resort,  Cancun.  Mexico.  Wed. -Sat.  Contact: 
Sharon  Hanley,  RMP.  Conference  Coordinator,  Geisinger  Clinic,  100  N. 
Academy  Ave.,  Danville.  PA  17822-1350. 

January  1 1-12.  1997 — 15th  Albuquerque  Family  Practice  Seminar.  Albu- 
querque Hilton.  Sat. -Sun.  Contact:  Ann  Woodrow,  Albuquerque  Academy 
of  Family  Physicians,  2309  Renard  SE.  #208,  Albuquerque.  NM  87106. 
(505)  243-4560. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung  Dis- 
ease Svmposium.  Taos.  Fri-Sat.  Contact:  Billie  Dytzel.  216  Truman  NE.  Al- 
buquerque 87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505)  260-1739. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 


NEW  MEXICO 


UTAH 
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NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution. 


February  5-9 — 3rd  Annual  Brigham  & Women's  Utah  Therapeutic  GI  En- 
doscopy Course  1996:  Problems  and  Solutions.  Park  City.  Contact: 
UUSM. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Pnce  84501.  (801)  637-4800. 

DM:  Dixie  Medical  Center.  544  S 400  East.  St  George  84770.  (801 ) 634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East.  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616S  1 1th  East,  Salt  Lake  City  84105.  (801 ) 

484-4456. 

LDSH  LDS  Hospital,  8th  Ave  and  "C”  St.  Salt  Lake  City  84143.  (801)  321-1100 

LRH:  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801 ) 625- 

2694. 

MVH:  Mountain  View  Hospital,  1000  E Highway  6.  Payson  84651.  (801)  465-9201 . 

OSS:  Ogden  Surgical-Medical  Society.  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children's  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  84113. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital.  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East,  Ste  302.  Salt  Lake 

City  84102.(801)531-7806. 

UMIA:  Utah  Medical  Insurance  Association,  540  E 500  South,  Salt  Lake  City  84102 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801 ) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270.  Provo  84603-0270.  (801 ) 373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion, 50  N Medical  Dr,  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center.  500  Foothill  Dr.  Salt  Lake  City  84148.  (801) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the 
contact  person  or  organization  listed  at  the  end  of  each 
course  or  in  the  list  of  course  sponsors  and  contact 
information. 


December  12-14 — Annual  Meeting:  Washington  State  Chapter  American 
College  of  Physicians.  Seattle.  Thur.-Sat.  Contact:  UAV  CME  (206)  543- 
1050. 

December  12-14 — The  12th  Annual  Infectious  Disease  Conference.  Seat- 
tle. Thur.-Sat.  Contact:  PNCEI  (360)  653-4543. 


December  13 — Alternative  Medicine  1996  Bellevue.  Fri.  Contact:  Group 
Health  Cooperative  of  Puget  Sound  (206)  326-3441. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education,  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle,  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth, 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine,  Div.  of 
CME,  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center.  PO  Box  900,  Seattle,  WA 
98111.(206) 340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1100,  Seattle,  WA  98 1 2 1 . (206)441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  May  9-16,  1997 — 56th  Annual  American  Occupational 
Health  Conference.  Orange  County  Convention  Center.  Orlando,  Fla. 
Fri.-Fri.  Contact:  ACOEM,  55  W.  Seegers  Rd.,  Arlington  Heights,  111 
60005.  (847)  228-6850,  FAX  (847)  228-1856. 

THE  CENTER  FOR  BIO-MEDICAL  COMMUNICATION.  INC.  March 
7-9 — Management  of  the  HIV-Infected  Patient — A Practical  Ap- 
proach for  the  Primary  Care  Practitioner.  Crowne  Plaza  Manhattan. 
New  York  City.  NY.  Fri.-Sun.  Contact:  Center  for  Bio-Medical  Communi- 
cation, Inc.  (201)  385-8080,  FAX  (201)  385-5650. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  9-1 1.  1997 — 
14th  Annual  Scientific  Session  of  the  American  Association  of  Clinical 
Anatomists.  Honolulu.  Wed-Fri.  Contact:  Sally  C.  O’Neill,  PhD,  Associ- 
ate Dean,  Creighton  University  CME  Division,  601  North  30th  St..  Suite 
2 1 30,  Omaha,  NE  68 1 3 1 . (800)  548-CMED  or  (402)  280- 1 830. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  12,  1997 — 
Clinical  Anatomy  of  the  Basic  Physical  Examination  Honolulu.  Sat. 
Contact:  Sally  C.  O’Neill,  PhD,  Associate  Dean,  Creighton  University 
CME  Division,  601  North  30th  St.,  Suite  2130.  Omaha.  NE  68131.  (800) 
548-CMED  or  (402)  280-1830. 

INSTITUTE  FOR  JEWISH  MEDICAL  ETHICS.  February  14-17  1997— 8th 
Annual  International  Conference  on  Jewish  Medical  Ethics.  San  Fran- 
cisco. Fri-Mon.  27  units  CME  credit.  Jointly  sponsored  by  the  Institute  for 
Jewish  Medical  Ethics  of  San  Francisco  and  Stanford  University  School  of 
Medicine.  Contact:  IJME,  (800)  258-4427. 

NATIONAL  MANAGED  HEALTH  CARE  CONGRESS.  January  28-31. 
1997 — 6th  Annual  West  Managed  Health  Care  Congress  Palm  Springs, 
Calif.  Contact:  NMHCC.  (617)  505-8000.  FAX  (617)  270-600. 

PHYSICIANS  FOR  A VIOLENCE-FREE  SOCIETY.  February  7-8— 4th 
Annual  Conference:  “Alcohol:  Fuel  for  Family  Violence?”  Hyatt  at 
Fisherman's  Wharf.  San  Francisco.  Calif.  Contact:  JoAn  Dwyer,  PO  Box 
35528,  Dallas,  TX  75235-0528.  (214)  590-8807,  FAX  (214)  590-4079. 

UNIVERSITY  OF  NEBRASKA.  February  14.  1997— Cardiovascular  Re- 
search Symposium.  Omaha.  Fri.  Contact:  Center  for  Continuing  Educa- 
tion. University  of  Nebraska  Medical  Center.  600  South  42nd  St,  Box 
98565 1 . Omaha,  NE  68 1 98-565 1.  ( 800)  642- 1 095. 

UNIVERSITY  OF  NEBRASKA.  March  2-7— 17th  Annual  Keystone  Con- 
ference: Review  of  Head  and  Neck  Medicine  for  the  Primary  Care 
Physician.  Omaha.  Sun-Fri.  Contact:  Center  for  Continuing  Education, 
University  of  Nebraska  Medical  Center,  600  South  42nd  St.  Box  98565 1 , 
Omaha,  NE  68198-5651.  (800)  642-1095. 


278  WjM,  November  1996— Vol  165,  No.  5 


■ 


CONTINUING  MEDICAL  EDUCATION 


UNIVERSITY  OF  NEBRASKA.  March  10-21— Family  Practice  Review: 
Skills  for  the  21st  Century.  Omaha.  Contact:  Center  for  Continuing  Edu- 
cation. University  of  Nebraska  Medical  Center.  600  South  42nd  St.  Box 
985651.  Omaha,  NE  68198-5651.  (800)  642-1095. 

UNIVERSITY  OF  NEBRASKA.  March  20-22— National  Association  of 
Medical  Direction  of  Respiratory  Care.  Omaha.  Thu-Sat.  Contact:  Cen- 
ter for  Continuing  Education,  University  of  Nebraska  Medical  Center,  600 
South  42nd  St,  Box  985651,  Omaha,  NE  68198-5651.  (800)  642-1095. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  March  21-22, 
1997 — Integrated  Care  of  the  Thoracic  Surgery  Patient — A Seminar 
for  Allied  Health  Professionals.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office 
of  Continuing  Medical  Education.  Washington  University  School  of  Medi- 
cine, Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis,  Mo  63110- 
1093.  (800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  4-5— Clin- 
ical Pulmonary  Update.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office  of  Con- 
tinuing Medical  Education,  Washington  University  School  of  Medicine, 
Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis,  Mo  631 10-1093. 
(800)  325-9862,  FAX  (314)  362-1087. 


WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  10-12 — 
Refresher  Course  & Update  in  General  Surgery.  The  Ritz-Carlton  Ho- 
tel. St.  Louis,  Mo.  Thu. -Sat.  Contact:  Office  of  Continuing  Medical  Edu- 
cation, Washington  University  School  of  Medicine,  Campus  Box  8063,  660 
South  Euclid  Ave..  St.  Louis,  Mo  63110-1093.  (800)  325-9862,  FAX  (314) 
362-1087. 
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Western  Journal  of  Medicine 
1224  W.  Main  St..  Ste.  200 
Charlottesville,  VA  22903-2858 
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Upcoming  Continuing  Medical  Education  Opportunities 


The  American  Academy  of  Disability  Evaluating  Physicians 
Presents  Three  Courses  in  California: 


Update  in  Disability  Medicine 

Certification  Review  Course 

Thursday-Friday 

Saturday 

January  23-24,  1997 

January  25,  1997 

$450  • 10.5  CME  Hours 

$ 375  • 8.5  CME  Hours 

San  Diego  • Loews  Coronado  Bay  Resort 

22  lectures  in  Disability  Medicine 

includinq: 

• Medical/Legal  Issues 

• Attorneys'  Perspectives 

• AMA  Guides  vs.  California  Workers' 

• Compensation  Systems 

Compensation  Guides 

• Methods/Techniques  of  Impairment 

• Fibromyalgia  and  Chronic  Pain 

• California  IMC's  Guidelines 

and  Disability  Assessment 

& 


AADEP  Clinical  Training  Program  March  8-12,  1997 

30.5  CME  Hours  Saturday-Wednesday 

San  Francisco  Mark  Hopkins  Inter-Continental 

Learn  advanced  concepts  and  techniques  of  disability  evaluation  and  disability  man- 
agement through  intensive  lectures  and  four  different  practice-oriented  workshops. 
Faculty  members  are  selected  for  their  expertise  and  knowledge  in  disability  medicine, 
as  well  as  expertise  in  their  respective  specialties,  and  include  individuals  who  are 
nationally  recognized  experts.  Earn  QME  credit  hours  as  well. 


To  register  for  these  courses  and  to  receive  membership 
information,  call  AADEP,  150  N.  Wacker  Drive,  Suite  920, 
Chicago,  IL  60606  * (800)  456-6095 
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Sir  William  Macewen's  Visit  to  California 
as  the  First  Lane  Medical  Lecturer 
A Centennial  Celebration 

THOMAS  M.  KELLER,  MD,  MPH,  Oakland,  California 


1996  marked  the  centennial  anniversary  of  the  1896  visit  to  California  of  William  Macewen,  MD, 
Regius  Professor  of  Surgery  of  the  University  of  Glasgow,  Scotland,  to  give  the  first  Lane  Medical  Lec- 
tures. I describe  the  origins  of  this  historic  lecture  series  and  include  photographic  records.  The 
progress  and  development  of  modern  California  medicine  have  been  greatly  influenced  by  the  per- 
sonalities who  initiated  and  nurtured  this  lecture  series. 

(Keller  TM:  Sir  William  Macewen's  visit  to  California  as  the  first  Lane  Medical  Lecturer — A centennial  celebration.  West  J 
Med  1996;  165:279-282) 


Bring  me  men  to  match  my  mountains  . . . 

SAM  FOSS 

The  Coming  American 

As  the  19th  century  drew  to  a close,  California  sym- 
bolized for  many  Americans  a century  of  spectacu- 
lar achievements.  The  discovery  of  gold  at  Sutter’s  Mill 
in  1848  spurred  the  immigration  of  the  first  wave  of 
adventurers  to  the  area,  bringing  statehood  in  1850, 
while  the  completion  of  the  transcontinental  railroad  in 
1869  over  the  Sierra  Nevadas  resulted  in  a rapid  increase 
in  population  and  commerce  from  the  East.2,3  When  Levi 
Cooper  Lane,  MD,  foremost  surgeon  of  the  Pacific 
Coast,  founded  Cooper  Medical  College  in  1882,  the 
state’s  growing  sophistication  became  clear.4 

National  acknowledgment  of  the  West  Coast’s  impor- 
tance in  health  care  came  in  1895  with  the  election  to  the 
presidency  of  the  American  Medical  Association  of 
Richard  Beverly  Cole,  MD.  San  Francisco  obstetrician 
and  University  of  California  professor.5  Elated  by  the 
new  medical  prominence  of  California,  by  his  school’s 
accomplishments,  and  by  the  opening  of  his  new  Lane 
Hospital  in  San  Francisco  early  in  1 896,  Professor  Lane 
decided  to  endow  a lecture  series  to  commemorate  these 
events.  He  hoped  that  by  bringing  the  medical  profes- 
sion of  the  Far  West  into  closer  contact  with  the  more 
progressive  medical  minds  in  the  East  and  in  Europe,  the 
lectures  would  foster  an  intellectual  culture  and  encour- 
age scientific  research.6 

In  the  spring  of  1895,  Lane  sent  for  Adolph  Barkan, 
MD,  Professor  of  Ophthalmology  and  Otology  at 
Cooper  Medical  College,  who  was  about  to  leave  for  a 
European  tour,  and  told  him  of  his  plan  to  establish  the 
lecture  series.  Discussing  the  choice  of  an  inaugural 


speaker,  the  two  physicians  decided  almost  immediately 
on  Professor  William  Macewen  of  the  University  of 
Glasgow,  Scotland.  Lane  asked  Barkan  to  deliver  his 
invitation  personally. 

It  had  not  been  difficult  to  select  Macewen,  who,  at 
the  pinnacle  of  his  career,  was  one  of  Europe’s  leading 
surgeons.  Appointed  Regius  Professor  in  1892,  the  48- 
year-old  Scottish  surgeon  had  either  pioneered  or  for- 
mulated major  advances  in  aseptic  surgery,  tracheal  intu- 
bation, herniorrhaphy,  and  orthopedics.7  He  performed 
the  first  complete  pneumonectomy  for  tuberculosis 
immediately  before  Barkan’s  visit  in  April  of  1895. 

Macewen’s  accomplishments  in  cerebral  surgery  and 
the  surgical  treatment  of  mastoiditis  were  also  well 
known.  Barkan,  an  otologist,  and  Lane,  the  first  surgeon 
in  America  to  relieve  a case  of  microcephalus  by 
craniectomy  and  author  of  a new  text  on  head  and  neck 
surgery,  were  confident  that  they  had  chosen  wisely.8,9 

Cabling  Macewen  in  Glasgow,  Lane  extended  his 
invitation  and  arranged  for  Barkan  and  Professor 
Macewen  to  meet  in  London  on  the  evening  before 
Macewen’s  address  to  the  British  Medical  Association  on 
the  subject  of  brain  surgery.10  Macewen  became 
enthralled  with  the  idea  of  visiting  the  American  West 
and  of  seeing  California,  a land  of  promise,  hope,  and 
dreams  for  many  Europeans.  He  declined  the  honorarium 
suggested  by  Lane  of  $2,000 — a princely  sum  in  1896, 
about  equal  to  the  annual  salaries  of  the  noted  University 
of  California  professors  Joseph  LeConte,  MD,  and 
Eugene  Hilgard,  MD,  and  twice  the  salary  of  the  first 
full-time  Cooper  College  professor  appointed  in  1898, 
William  Ophuls,  MD,  Professor  of  Pathology11 — remark- 
ing, "The  fee  does  not  tempt  me,  but  I like  the  idea.’’6lp6031 


From  the  Pacific  Neurosciences  Institute,  Division  of  Surgery,  University  of  California,  Davis  (UCD)-East  Bay,  Oakland. 

Reprint  requests  to  Thomas  M.  Keller.  MD.  MPH,  Pacific  Neurosciences  Institute,  Div  of  Surgery,  UCD-East  Bay,  1411  East  31st  St.  Oakland,  CA  94602. 
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Figure  1. — A formal  invitation  was  sent  to  physicians  to 
attend  the  first  Lane  Medical  Lecture,  with  an  engraving  of 
Cooper  Medical  College. 


Before  Macewen  could  accept  the  offer,  however,  he 
had  to  secure  approval  from  the  royal  family  to  absent 
himself  from  his  role  as  surgeon  to  the  King  of  England. 
Having  settled  this  issue,  Macewen  formally  accepted 
the  invitation  to  deliver  the  first  course  in  the  Lane 
Medical  Lectures  in  San  Lrancisco,  California,  from 
September  14  to  25,  1896  (Ligure  1). 

First  Lane  Medical  Lecture 

Macewen  embarked  for  San  Lrancisco  in  early 
September  of  1896,  traveling  across  Canada  on  the 
newly  inaugurated  Canada-Pacific  railroad  to  Oakland, 
California,  where  he  was  met  by  Cooper  College  profes- 
sors (Ligure  2).  They  took  Macewen  on  a brief  tour,  wel- 
coming him  to  the  San  Lrancisco  Bay  Area  and  the 
University  of  California.  There  he  met  with  Professor 
William  Ritter  of  the  Department  of  Zoology,  who  was 
studying  a topic  of  great  interest  to  Macewen — changes 
in  the  bronchial  epithelium  of  the  newt  as  it  changed  its 
habitat  from  land  to  water.12 

In  his  lectures,  Macewen  described  the  contemporary 
clinical  diagnosis  and  operative  treatment  of  brain  trau- 
ma, brain  abscess,  and  cerebral  tumors,  leading  the  audi- 
ence on  a didactic  tour  de  force  of  work  he  pioneered  in 
conjunction  with  Paul  Broca,  MD,  William  Perrier,  MD, 
J.  Hughlings  Jackson,  MD,  and  Jean  Charcot,  MDW6 
He  showed  many  plates  from  his  Topographical  Atlas  of 


the  Brain}1  Transcripts  of  the  complete  lectures  were 
eventually  published  in  Occidental  Medical  Times.™ 

An  estimated  700  or  more  physicians  and  students  of 
Cooper  Medical  College  crowded  the  hall  for  each  of  the 
lectures.  Lane,  who  realized  the  historic  significance  of 
the  occasion  for  the  student  body,  arranged  for  each  stu- 
dent to  have  a card  signed  by  Macewen  verifying  his  or 
her  attendance.  Macewen  also  generously  performed 
two  operations  for  the  benefit  of  the  students,  an  osteoto- 
my for  genu  valgum  and  a radical  mastoidectomy  with 
Drs  Stillman  and  Rixford  assisting. 

During  a sumptuous  banquet  given  in  Macewen's 
honor,  Edward  Robeson  Taylor,  MD,  Cooper  College's 
Vice-President  and  eclectic  lawyer-physician-poet,  read 
an  ode  to  Macewen.  extolling  his  feats  of  cerebral 
surgery19,20: 

Even  cranial  walls  oppose  in  vain: 

Lor  breaking  through, 

You  seize  the  demons  of  the  brain. 

By  faultless  clew. 

And  set  their  tortured  victims  free. 

That  life  and  joy  again  may  be. 

Reluctant  to  be  photographed.  Macewen  nevertheless 
agreed  to  pose  with  Drs  Lane.  Barkan.  Hirschfelder 
(Cooper  professor  responsible  for  America's  first  surgi- 
cal treatment  of  primary  brain  tumor),21  and  Stillman 
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AT  HOTEL  DEL  ilONTS.  SEPT.  20.  1890. 
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Figure  2. — Professor  William  Macewen  was  photographed  on  September  20,  1896,  during  a tour  of  the  San  Francisco  Bay  Area. 
Adolph  Barkan,  MD,  was  driving  the  buggy  and  Thomas  Stillman,  MD,  was  seated  on  the  horse. 


(responsible  for  an  early  1 894  series  of  laminectomies  in 
California)22  (Figure  3). 

To  express  the  school’s  gratitude.  Lane  chose  Ray 
Lyman  Wilbur,  a young  medical  student  who  later 
became  Dean  of  the  Stanford  Medical  School,  President 
of  Stanford  University  Medical  School,  President  of  the 
American  Medical  Association,  Secretary  of  the  Interior 
under  President  Herbert  Hoover,  and  one  of  the  great 
men  in  American  medicine.23  As  an  aside,  his  son, 
Dwight  Wilbur,  MD,  carried  on  this  legacy  of  service  as 
Editor  of  The  Western  Journal  of  Medicine  from  1946  to 
1966  and,  like  his  father,  was  President  of  the  American 
Medical  Association  in  1967. 24 

On  October  2,  1896,  the  Lane  Hospital’s  Board  of 
Directors,  honoring  Professor  Macewen  for  the  success 
of  the  first  Lane  Medical  Lectures,  noted  that  Lane  had 
personally  commended  him  for  his  gracious  personality 
and  his  inspiration  to  California’s  medical  profession. 

Aftermath 

In  subsequent  Lane  lectures,  distinguished  names  in 
medicine  and  surgery  continued  in  Macewen’s  footsteps. 
Among  them  were  Sir  Thomas  Allbutt,  Regius  Professor 
of  the  University  of  Cambridge,  England;  Nicolas  Senn, 
MD,  Professor  of  Surgery,  Rush  Medical  College 
(Chicago,  Illinois);  William  Welch,  MD,  Professor  of 
Pathology,  Johns  Hopkins  University  School  of  Medicine 
(Baltimore,  Maryland);  Reginald  Fitz,  MD,  Professor  of 


Medicine,  Harvard  Medical  School  (Boston, 
Massachusetts);  and  Simon  Flexner,  MD,  Director  of 
Laboratories,  Institute  for  Medical  Research  (New  York 
City).  For  many  years,  Macewen  assisted  Lane  in 
appointing  lecturers.  As  evidence  of  the  care  with  which 
Lane  selected  his  speakers  and  the  quality  of  his  advice, 
most  of  the  British  lecturers  chosen  subsequently 
received  knighthood  for  their  service  to  medical  science. 
It  was  fitting  that  in  1947,  the  golden  anniversary  of  the 
Lane  Lectures  initiated  by  Professor  Macewen,  another 
great  surgical  neurologist.  Wilder  Penfield,  MD,  Director 
of  the  Montreal  Neurological  Institute  of  McGill 
University  Faculty  of  Medicine,  gave  the  lecture, 
“Physiological  Observations  of  the  Cerebral  Cortex  of 
Man.”  The  Lane  Medical  Lectures  continue  to  draw  emi- 
nent medical  scientists  from  around  the  world  to  teach 
and  inspire.25 

Dr  Levi  Cooper  Lane  died  on  February  18,  1902. 
Appropriately,  when  Cooper  Medical  College  became 
part  of  Stanford  University  in  1909,  Lane,  so  intimate 
with  the  heritage,  traditions,  and  languages  of  the  Old 
World,  and  Leland  Stanford,  whose  railroad  more  close- 
ly bound  the  Old  World  and  California,  posthumously 
shared  credit  for  this  legacy. 

The  story  has  a brief  postscript.  While  on  his  journey 
in  1923  as  the  British  Medical  Association’s  “ambas- 
sador” to  the  Australasian  Medical  Association, 
Macewen,  now  on  his  second  visit  to  California,  was 
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Seated : l)r.  L.  Dine  facing  Professor  McKwcn,  the  first  Lane  Lecturer  (holding  skull). 
Standing-.  Dr.  Stillman  behind  Professor  McKwen.  Dr.  Hirschfclder  behind  Dr.  Lane. 
Dr.  Adolph  Barkan  between. 


Figure  3. — This  group  photograph  was  taken  of  L.  C.  Lane,  MD,  Professor  William 
Macewen,  and  Cooper  Medical  College  physicians. 


taken  on  a tour  of  Sequoia  National  Park  by  Dr  Emmet 
Rixford.  After  spending  the  day  wandering  among  the 
giant  trees,  the  old  surgeon  turned  to  his  guide  and  said, 
“Rixford,  this  is  the  greatest  thing  I have  ever  seen.”26 
Thus  was  paid  any  lingering  debt  of  the  California  med- 
ical profession  to  Macewen  for  his  magnificent  lectures 
27  years  earlier.  A year  later,  on  March  22,  1924, 
Macewen  died  of  cardiac  failure  complicating  a severe 
bout  of  pneumonia.27 
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Serious  Mushroom  Poisonings  in  California 
Requiring  Hospital  Admission, 

1990  Through  1994 

JEFFREY  JACOBS,  MD,  MPH;  JULIE  VON  BEHREN,  MPH;  and  RICHARD  KREUTZER,  MD,  Emeryville,  California 

Hunting  and  consuming  wild  mushrooms  is  an  increasingly  popular  avocation,  as  well  as  a means  of 
subsistence  for  certain  groups  in  the  United  States.  Consuming  wild  mushrooms  is  relatively  safe  for 
persons  with  the  necessary  expert  knowledge.  Each  year,  however,  tragic  deaths  or  illnesses  occur 
when  unsuspecting  persons  ingest  toxic  mushrooms.  We  conjectured  that  there  may  be  vulnerable 
subgroups  that  should  be  targeted  for  public  service  announcements  and  education  about  mush- 
rooms. Therefore,  we  reviewed  California's  hospital  discharge  database  from  1990  through  1994  to 
ascertain  demographic  characteristics  and  outcomes  of  "serious"  mushroom  exposures  requiring  a 
hospital  admission.  Children  younger  than  5 years  have  a higher  rate  of  hospital  admission  for  "seri- 
ous" poisonings.  Therefore,  parents  should  be  reminded  of  the  need  for  supervising  children  in  areas 
with  wild  mushrooms.  We  did  not  find  evidence  that  poisoning  rates  differed  significantly  between 
ethnic  or  racial  groups,  but  this  finding  may  be  limited  by  a failure  of  these  groups  to  seek  care  after 
becoming  ill.  We  discuss  briefly  the  symptoms  and  treatment  of  cases  of  possibly  lethal  ingestion  of 
amatoxin-containing  species  of  mushrooms. 

(Jacobs  J,  Von  Behren  J,  Kreutzer  R:  Serious  mushroom  poisonings  in  California  requiring  hospital  admission,  1990 
through  1994.  West  J Med  1996;  165:283-288) 


In  early  February  1996,  five  northern  Californians 
ingested  poisonous  mushrooms,  resulting  in  one 
death  and  a lifesaving  liver  transplantation  in  another.  In 
the  fatal  case,  a migrant  farm  laborer  became  ill  after 
eating  mushrooms  he  picked  from  a field.  He  died  three 
days  later,  never  having  sought  medical  attention.  In  the 
other  case,  a family  picked  wild  mushrooms  with  a 
friend,  who  assured  them  that  the  mushrooms  were  safe 
to  eat.  Six  to  ten  hours  later,  the  family  members — a 
woman,  her  two  sons,  and  a daughter — began  vomiting 
and  having  profuse  watery  diarrhea  and  crampy  abdom- 
inal pains,  and  they  sought  medical  attention.  Over  the 
next  several  days,  three  of  the  family  members’  liver 
function  deteriorated  but  then  improved.  The  young 
girl’s  health  continued  to  deteriorate,  and  a partial  liver 
transplantation  was  done.  Her  health  and  liver  function 
rebounded  after  the  procedure,  allowing  for  the  removal 
of  the  temporary  transplant. 

Background 

These  cases  illustrate  the  possible  risk  associated 
with  consuming  wild  mushrooms  without  appropriate 
expert  knowledge.  Most  mushrooms  are  not  poisonous. 
Of  the  5,000  known  species  of  mushrooms,  fewer  than 


100  are  poisonous  to  humans.12*  The  origin  of  the  word 
mushroom  dates  back  to  early  Greek  times  and  is  best 
translated  to  the  word  “mucus.”2  Mushrooms  were 
thought  to  have  arisen  from  slimy,  mucoid  matter  and 
were  believed  linked  to  frogs  and  toads,  hence  the  name 
“toadstool.”  Whereas  poisonous  properties  of  wild 
mushrooms  have  been  recognized  since  ancient  times, 
most  people  consuming  wild  mushrooms  have  lived  to 
tell  about  it.  Euripides  is  credited  with  the  earliest  report 
of  mushroom  poisoning  in  430  bc  when,  on  a trip  to 
Icarus,  he  recorded  the  fatal  poisoning  of  a woman  and 
her  three  children.  Famous  victims  of  mushroom  poi- 
soning include  Pope  Clement  II,  the  widow  of  Tsar 
Alexis,  and  Charles  VI  of  France.2 

Today  wild  mushrooms  are  greatly  prized  as  a culi- 
nary treat,  and  the  popularity  of  mushroom  hunting  is 
growing  throughout  the  world.  Numerous  guidebooks 
are  available,  and  expert  knowledge  from  mycologic 
clubs  and  societies  enables  novice  collectors  to  forage 
with  increased  awareness  of  the  dangers  of  toxic  mush- 
rooms. Despite  this  increased  awareness,  however,  seri- 

*See  also  the  editorial  by  C.W.  Pinson.  MD,  MBA.  and  Anne  L.  Bradley, 
MD,  “A  Primer  for  Clinicians  on  Mushroom  Poisoning  in  the  West,”  on  pages 
318-319  of  this  issue. 
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Figure  1. — The  graph  shows  the  number  of  admissions  to  California  hospitals  for  mushroom 
poisoning  by  year  during  1 990  through  1 994  (n  = 1 46).  They  averaged  29.2  per  year  during 
this  period. 


Figure  2. — The  number  of  admissions  to  California  hospitals  for  mushroom  poisoning  for  1990  through 
1994  (n  = 146)  is  shown  by  month.  Admissions  for  mushroom  poisoning  were  more  common  in  sum- 
mer and  early  fall,  peaking  in  August. 


ous  poisoning  episodes  continue  to  occur.  This  problem 
is  especially  common  in  Europe,  where  wild  mushrooms 
are  more  widely  collected  and  several  hundred  deaths 
occur  annually.1,3 

A number  of  conditions  are  associated  with  mush- 
room poisoning.  Many  adults  seem  unaware  of  the  risks 
of  eating  wild  mushrooms.  Inexperienced  mushroom 
hunters  may  mistake  the  identity  of  a mushroom. 
Immigrants  may  come  from  areas  where  only  edible 
look-alikes  exist.  Unsupervised  infants,  persons  looking 


for  hallucinogenic  materials,  and  families  who  are  told 
by  “authorities”  that  the  mushrooms  are  edible  may  be 
poisoned  as  well.4 

Cases  and  Methods 

We  examined  California’s  cases  of  “serious"  mush- 
room poisonings  requiring  admission  to  a hospital.  We 
elected  to  use  the  California  Office  of  Statewide  Health 
Planning  and  Development  (OSHPD)  Discharge  Data- 
base.5 This  database  provided  us  with  pertinent  demo- 
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County  of  Residence 


Figure  3. — The  number  of  admissions  to  California  hospitals  for  mushroom  poisoning  (rate  per  1 0s  person-years  shown  above  bars) 
during  1990  through  1994  (n  = 146)  is  shown  by  selected  counties  of  residence.  The  most  hospital  admissions  for  mushroom  poi- 
soning were  among  residents  of  Los  Angeles  County.  When  cases  were  adjusted  by  population,  Humboldt  County  (northern 
California)  had  the  highest  hospital  admission  rate  in  the  state,  with  0.67  cases  per  10s  person-years. 


graphic  information  on  mushroom  poisoning  victims 
and  the  outcome  of  cases. 

The  OSHPD  Discharge  Database  contains  computer- 
ized records  for  all  hospital  admissions  in  California. 
Cases  were  selected  for  the  years  1990  through  1994,  if 
the  primary  E code  was  listed  as  mushroom  poisoning 
(International  Classification  of  Diseases,  9th  revision, 
code  E 865. 5),6  regardless  of  the  actual  primary  diagno- 
sis code.  We  obtained  demographic  information,  includ- 
ing the  age,  race,  and  sex  of  each  patient.  Hospital  infor- 
mation included  county  of  residence  for  each  poisoning 
case  and  the  month,  day  of  week,  and  year  of  the  admis- 
sion. Outcome  information  included  the  length  of  hospi- 
tal stay,  the  primary  procedure  done  in  the  hospital,  and 
the  disposition  of  each  patient.  To  check  for  victims  of 
mushroom  poisoning  who  died  before  being  admitted  to 
a hospital,  we  searched  the  California  Death  Registry7 
for  cause  by  mushroom  poisoning  (death  code  865.5) 
from  1985  through  1994.  We  found  only  four  cases, 
which  occurred  in  March  1985,  all  in  San  Diego  County. 
These  were  not  included  in  our  data. 

Frequency  counts  for  some  of  the  OSHPD  data  were 
standardized  into  rates  by  calculating  person-years  for 
the  population  at  risk  (all  Californians).  These  data  were 
obtained  from  1990  census  information.8  Statistical 


TABLE  1 —Demographics  of  Persons  in  California  With  Mushroom 
Poisoning  Requiring  Hospital  Admission,  1 990  Through  1 994 


/tate/7  0! 

Demographic  Number  (%)  person-yr 


Age,  yr 

<5  26  (17.8)  0.22 

5 to  18 25  (17.1)  0.09 

19  to  44  56  (38.4)  0.08 

45  to  64  22  (15.1)  0.09 

>65  17  (11.6)  0.11 

Total 146  (100.0) 

Race 

White 87  (59.6)  0.1 

Black 7 (4.8)  0.07 

Hispanic  37  (25.3)  0.1 

Native  American  1 (0.7)  - -* 

Asian  10  (6.9)  0.07 

Unknown  4 (2.7) 

Total 146  (100.0) 

Sex 

Male 84  (57.5)  0.10 

Female  62  (42.5)  0.08 

Total 146  (100.0) 


‘Rate  not  calculated  because  of  small  number  of  cases. 
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TABLE  2 —Length  of  Stay,  Principal  Procedures  Performed,  and 
Disposition  for  Persons  in  California  With  Mushroom  Poisoning 
Requiring  Hospital  Admission,  1 990  Through  1 994 

Category 

Patients,  Number  (%) 

Length  of  stay,  days 

0* 

27 

(18.5) 

1 

65 

(44.5) 

2 

28 

(19.2) 

3 

12 

(8.2) 

4 

3 

(2.1) 

5 

4 

(2.7) 

6 

4 

(2.7) 

7 

1 

(0.7) 

8 

1 

(0.7) 

9 

1 

(0.7) 

Total  

146 

(100.0) 

Principal  procedures 

Cardiac  monitoring  

14 

(32.5) 

Gastric  lavage  

15 

(34.9) 

Other  diagnostic  tests  

11 

(25.6) 

Peritoneal  lavage  

3 

(7.0) 

Total  

43 

(100.0) 

Discharge  disposition 

Routine  discharge  

136 

(93.1) 

Short-term  care  

3 

(2.1) 

Skilled  nursing  

1 

(0.7) 

Against  medical  advice 

5 

(3.4) 

Home  health  services 

1 

(0.7) 

Deceased 

0 

(0.0) 

Total  

146 

(100.0) 

*No  overnight  stay. 

analysis  was  performed  using  the  STATA  statistical  soft- 
ware packages.9 

Results 

There  were  146  admissions  for  mushroom  poisoning 
to  California  hospitals  from  1990  through  1994,  averag- 
ing more  than  29  admissions  per  year  and  ranging  from 
17  in  1990  to  35  in  1992  (Figure  1).  We  were  unable  to 
determine  the  species  of  mushroom  associated  with  each 
case.  Most  poisoning  admissions  were  in  the  summer 
and  fall  months  (Figure  2),  peaking  during  August.  The 
counties  with  the  greatest  number  of  hospital  admissions 
for  mushroom  poisoning  were  Los  Angeles  (36), 
Riverside  (14),  San  Bernardino  (12),  Orange  (10),  San 
Diego  (9),  Santa  Clara  (8),  and  Fresno  (6)  (Figure  3). 
When  these  county  frequencies  were  divided  by  person- 
years,  Humboldt  County  had  the  highest  rate  of  admis- 
sions for  mushroom  poisoning,  with  0.67  cases  per 
100,000  person-years,  followed  by  Merced  (0.45).  Yolo 
(0.28),  Riverside  (0.24),  Fresno  (0.18),  Marin  (0.17), 
and  Stanislaus  (0. 16). 

Demographics  for  all  cases  admitted  to  a hospital  for 
mushroom  poisoning  are  shown  in  Table  1 . The  distri- 
bution of  hospital  admissions  by  age  category  indicates 
that  children  younger  than  5 years  had  the  highest  rate  of 
admission  for  poisoning,  with  0.22  per  100,000  person- 
years.  Adults  aged  65  years  or  older  had  the  next  high- 


est rate  (0. 1 1 ).  The  distribution  of  cases  by  race  indicates 
that  non-Hispanic  whites  had  the  greatest  number  of 
hospital  admissions,  followed  by  Hispanics,  Asians, 
African  Americans,  and  Native  Americans.  Four  persons 
were  not  classified  by  race.  Males  were  admitted  to  a 
hospital  for  mushroom  poisoning  more  frequently  than 
females  by  a ratio  of  1 .4  to  1 . 

Once  a poisoning  victim  was  admitted  to  a hospital, 
the  primary  procedures  performed  included  gastric 
lavage,  cardiac  monitoring,  other  diagnostic  procedures 
such  as  lumbar  punctures  and  respiratory  monitoring, 
and  peritoneal  dialysis  (Table  2).  No  liver  transplanta- 
tions were  done  for  poisoning  victims  during  this  time 
period.  The  typical  length  of  stay  was  less  than  4 days  in 
more  than  88%  of  the  cases.  The  great  majority  (93%)  of 
the  patients  improved  and  were  routinely  discharged, 
3%  left  against  medical  advice,  and  none  died. 

Discussion 

Hospital  admissions  for  mushroom  poisoning  in 
California  occur  more  frequently  in  the  warmer  months 
and  reach  their  peak  in  August.  In  general,  the  typical 
peak  season  for  wild  mushrooms  coincides  with  the 
rainy  season.  In  California,  this  is  usually  from  late 
October  through  March.  The  farther  north  along  the 
West  Coast,  the  season  arrives  progressively  earlier  and 
is  compressed;  the  farther  south,  it  starts  corresponding- 
ly later  and  is  more  erratic.l0lp25’  We  are  unsure  of  the  rea- 
sons behind  the  discordance  between  the  peak  hospital 
admission  rate  and  peak  growth  and  were  unable  to 
review  the  individual  cases  to  ascertain  the  offending 
mushroom.  The  California  admissions  peak  for  mush- 
room poisoning  in  summer  may,  in  large  part,  be  due  to 
the  mistaken  ingestion  of  poisonous  Agaricus  species 
(which  resemble  other  edible  types),  resulting  in  gas- 
trointestinal symptoms  and  admission  for  dehydration. 

The  location  of  hospitalizations  for  mushroom  poi- 
soning reflects  the  great  diversity  of  habitats  where  poi- 
sonous wild  mushrooms  may  be  found.  More  poisonings 
might  be  expected  in  the  wetter  northern  California 
counties,  but  drier,  more  southerly  counties  such  as  San 
Diego  and  Orange  have  a substantial  number  of  hospital 
admissions  for  poisoning  as  well.  High  rates  in  San 
Joaquin  Valley  counties  of  Fresno  and  Merced  indicate 
that  toxic  wild  mushrooms  can  be  encountered  through- 
out the  state  and  not  just  along  the  coast.  In  addition, 
more  urban  counties  like  Los  Angeles  County  have  large 
numbers  of  admissions  because  they  have  a large  popu- 
lation that  may  hunt  for  wild  mushrooms.  Because  wild 
mushrooms  are  capable  of  growing  on  lawns  and  medi- 
an strips,  excursions  into  more  rural  areas  may  not  be 
necessary  for  finding  poisonous  mushrooms. 

Our  data  suggest  that,  compared  with  adults,  young 
children — younger  than  5 years — have  more  than  twice 
the  risk  of  being  admitted  to  a hospital  for  eating  a poi- 
sonous mushroom.  One  scenario  may  entail  an  unsuper- 
vised or  poorly  supervised  child  playing  outdoors  and 
eating  a mushroom  he  or  she  pulls  from  the  ground.  In  a 
survey  of  the  American  Association  of  Poison  Control 
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Center's  1989  National  Data  Collection  System,  it  was 
found  that  81%  of  reported  cases  of  mushroom  expo- 
sures occurred  in  those  younger  than  6 years."  Another 
explanation  may  be  metabolic  differences,  with  children 
being  more  vulnerable  to  mushroom  toxins  than  adults. 
In  addition,  clinicians  may  be  more  apt  to  admit  children 
to  a hospital  for  the  intravenous  treatment  of  excessive 
fluid  and  electrolyte  loss  through  vomiting  and  diarrhea, 
whereas  adults  are  more  likely  to  be  discharged  with 
instructions  to  increase  their  oral  intake  of  fluids. 

Poisonings  have  been  reported  to  occur  when  immi- 
grants coming  from  areas  where  only  edible  mushrooms 
exist  encounter  a poisonous  look-alike  in  their  new  com- 
munity.4 We  had  heard  this  story  in  reference  to  Asian 
communities  who  forage  for  wild  mushrooms  for  sub- 
sistence. But  our  data  do  not  reflect  an  increased  preva- 
lence of  admissions  for  mushroom  poisoning  for  any 
racial  group.  The  lack  of  an  elevation  of  risk  in  any  eth- 
nic community  would  seem  to  lessen  the  need  for 
increased  education  targeted  toward  a specific  racial 
group.  This  suggestion  should  be  tempered  with  the 
understanding  that  our  data  may  be  limited  because 
immigrant  groups  may  also  be  less  likely  to  seek  care, 
despite  becoming  ill  after  eating  toxic  mushrooms,  as 
the  brief  report  of  the  farmworker  in  the  initial  paragraph 
illustrates. 

The  duration  of  hospital  stays  was  short  (<4  days)  in 
most  cases,  reflecting  the  generally  favorable  prognosis 
after  eating  toxic  mushrooms.  Mushrooms  produce  dif- 
ferent types  of  poisoning — that  is,  gastrointestinal  irrita- 
tion from  unknown  toxins;  perspiration  and  lacrimation 
by  muscarine;  hallucinations  from  psilocybin;  headache, 
sweating,  and  palpitations  from  coprine;  and  hepatotoxi- 
city  from  amatoxin — that  are  called  mycetisms.2-3  The 
overwhelming  majority  of  patients  with  poisonous  inges- 
tions have  a good  prognosis,  and  the  only  treatment  need- 
ed is  inducing  emesis  and  supportive  care  (hydration). 
The  ingestion  of  mushrooms  containing  amatoxin 
(species  of  Amanita,  Galerina , and  Lepiota ),  however,  is 
the  exception  to  this  rule.  Of  these,  the  most  lethal  is 
Amanita  phalloides,  which  has  been  estimated  to  cause 
90%  to  95%  of  all  mushroom  poisoning  deaths.12  Eating 
a single  mushroom  weighing  about  50  grams  (containing 
5 mg  of  toxin)  is  potentially  lethal.2  Whereas  most  of  the 
reported  cases  of  A phalloides  poisoning  have  occurred 
in  Europe,  cases  have  increasingly  been  reported  in  the 
United  States,  especially  on  the  West  Coast.'  Amanita 
mushrooms  flourish  from  late  summer  to  fall  in  temper- 
ate zones,  have  a proclivity  for  oak  trees,  and  may  grow 
on  urban  lawns.  Amanita  phalloides  are  large  mush- 
rooms, look  appetizing,  have  no  offensive  taste  to  warn 
of  their  danger,  and  can  be  mistaken  as  an  edible  species, 
especially  by  amateur  mycologists."2’14  Because  of  the 
unusually  warm  weather  in  northern  California  during 
fall  and  winter  in  1995  and  1996,  fruiting  A phalloides 
mushrooms  were  observed  well  past  their  normal  season. 

Amatoxins  are  heat-stable,  cyclic  octapeptides  that 
preferentially  affect  rapidly  dividing  cells  of  the  liver 
and  gastrointestinal  tract.  Kidney,  pancreatic,  testicular. 


and  lymphocytic  cells  are  also  affected.  Amatoxins 
interfere  with  DNA  transcription  by  inhibiting  the  syn- 
thesis of  messenger  RNA.  Protein  synthesis  is  disrupted, 
resulting  in  cell  necrosis  and  death.  Studies  in  dogs  have 
shown  that  urinary  elimination  of  this  toxin  is  rapid, 
with  90%  of  an  administered  dose  being  eliminated 
within  five  hours.  Hepatic  uptake  occurs  through  the  bile 
salt  transport  system.  There  is  substantial  biliary  excre- 
tion with  an  enterohepatic  recirculation  of  toxin. 115 

The  onset  of  symptoms  is  the  most  helpful  clue  as  to 
whether  A phalloides  poisoning  has  occurred.  Poisoning 
should  be  presumed  to  be  due  to  amatoxin  if  there  is  a 
latency  period  of  6 to  24  hours  following  ingestion 
(mean,  10  to  12  hours),  in  contrast  to  an  earlier  onset  for 
other  mushroom  poisonings.  The  gastrointestinal  phase 
follows  the  latent  period  and  is  characterized  by  crampy 
abdominal  pain,  nausea,  vomiting,  and  profuse  watery 
diarrhea.  This  phase  generally  lasts  for  12  to  24  hours 
and  can  be  complicated  by  severe  dehydration  and  elec- 
trolyte disturbances.  Another  latent  period  ensues  at  this 
point  in  which  the  patient  feels  better,  but  clinical  mea- 
sures usually  show  evidence  of  hepatic  injury.  Finally, 
the  hepatic  phase  begins  48  to  96  hours  after  ingestion 
and  is  heralded  by  rising  aminotransferase  levels,  coag- 
ulopathy, and  jaundice.  Encephalopathy,  renal  failure, 
and  death  from  liver  failure  may  ensue  within  two 
weeks.1-2'16 

Formerly,  fatality  rates  of  more  than  50%  were  com- 
mon following  the  ingestion  of  A phalloides.  Improved 
treatment  procedures,  aggressive  management,  and  the 
development  of  liver  transplantation  have  reduced  the 
overall  death  rate  to  about  20%.  The  amount  of  mush- 
room ingested  is  the  main  prognostic  indicator.  Thus 
prompt  intervention— gastric  lavage  and  emesis — may 
have  an  important  effect  on  limiting  the  amount  of  toxin 
absorbed  and  reducing  mortality.15 

The  general  principles  for  the  treatment  of  amatoxin 
poisoning  call  for  prompt  and  aggressive  measures  to 
reduce  amatoxin  absorption.  Because  removing  even  the 
smallest  amount  of  amatoxin  may  improve  the  prognosis, 
inducing  vomiting  and  gastric  lavage  with  activated  char- 
coal are  recommended  to  remove  any  unabsorbed  toxin 
from  the  gastrointestinal  tract  and  to  interrupt  the  entero- 
hepatic cycle.1'213  Extensive  fluid  loss  from  vomiting  and 
diarrhea  require  aggressive  rehydration  with  intravenous 
fluids.113  In  addition,  because  most  of  the  amatoxin  is 
excreted  in  large  quantities  in  the  urine  during  the  first 
days  following  ingestion,  it  is  imperative  to  maintain  an 
adequate  diuresis  ( 100  to  200  ml  per  hour).17  The  value  of 
extracorporeal  techniques  such  as  hemoperfusion  and 
dialysis  is  limited  unless  they  are  used  sooner  than  36 
hours  after  ingestion.1  This  may  be  due  to  the  rapid  elim- 
ination of  amatoxin  from  plasma,  usually  before  48 
hours.17  Finally,  although  there  is  no  specific  antidote  for 
amatoxin,  the  intravenous  administration  of  high  doses  of 
penicillin  and  silibinin  (the  active  ingredient  in  milk 
thistle)  is  recommended,  as  it  is  thought  that  they  com- 
petitively inhibit  amatoxin  uptake  by  hepatocytes.1-215  It  is 
essential  to  consult  with  a poison  control  center  and  liver 
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transplantation  unit  early  in  the  management  of  a patient 
with  serious  mushroom  poisoning  because  hepatic  failure 
can  progress  rapidly  and  organ  procurement  may  require 
several  days.1  In  our  study,  monitoring  and  gastric  lavage 
were  the  primary  procedures  reported.  This  suggests  that 
observation  and  symptomatic  treatment  were  typically  all 
that  was  required  in  these  cases,  again  emphasizing  the 
relatively  favorable  prognosis  in  most  cases  of  poisonous 
mushroom  ingestion.  In  addition,  no  liver  transplanta- 
tions were  done  for  mushroom  poisoning  during  the  1990 
through  1994  time  period. 

Conclusion 

The  hunting  and  eating  of  wild  mushrooms  are 
increasing  in  popularity  throughout  the  United  States. 
Although  most  mushroom  species  are  safe  to  eat,  expert 
knowledge  is  essential  to  avoid  the  small  risk  of  death 
and  disability  from  mushroom  toxins.  Undersupervised 
young  children  are  particularly  at  risk  of  suffering 
adverse  effects  from  the  ingestion  of  poisonous  mush- 
rooms. Parents  should  be  warned  explicitly  about  allow- 
ing unsupervised  children  free  rein  of  their  backyards, 
where  mushrooms  may  be  growing.  Ethnic  communities 
should  be  encouraged  to  seek  information  and  assistance 
from  local  health  authorities  and  mycologic  societies 
about  wild  mushroom  picking.  In  addition,  clinicians 
should  be  aware  of  the  possibility  that  eating  a wild 
mushroom  may  be  fatal,  especially  if  symptoms  begin 
after  a six-hour  latent  period.  Furthermore,  because  sev- 
eral types  of  mushrooms  may  grow  near  each  other  or  be 
consumed  together,  the  presence  of  early  symptoms 
should  not  rule  out  the  possibility  of  more  serious  poi- 
soning. Finally,  if  amatoxin  poisoning  is  suspected, 
prompt  and  aggressive  treatment  should  be  instituted, 
with  arrangements  for  early  consultation  to  a liver  trans- 
plantation unit.  Our  study  showed  that  in  California, 


“serious”  mushroom  poisoning  has  a generally  favorable 
prognosis  if  the  patient  reaches  a hospital.  It  is  up  to 
public  health  officials,  mycologic  societies,  and  enthusi- 
asts to  provide  education  and  expert  knowledge  to 
reduce  the  number  of  “accidental"  ingestions  of  toxic 
mushrooms. 
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Evaluation  of  Cerebrospinal  Fluid 
in  Southeast  Asian  Refugees  With 
Reactive  Serologic  Tests  for  Syphilis 

DEDRA  BUCHWALD,  MD;  ANN  C.  COLLIER,  MD;  SHEILA  A.  LUKEHART,  PhD;  PHALLA  KITH,  PA-C; 

ERIKA  GOLDSTEIN,  MD;  and  THOMAS  M.  HOOTON,  MD,  Seattle , Washington 

To  determine  the  prevalence  of  cerebrospinal  fluid  abnormalities  in  Southeast  Asian  refugees  with  re- 
active serologic  tests  for  syphilis,  we  evaluated  65  patients,  36  prospectively  and  29  retrospectively,  in 
a primary  care  clinic.  Information  was  collected  on  history  of  treponemal  infections,  neurologic  symp- 
toms and  signs,  and  total  protein  concentration,  leukocyte  count,  and  the  VDRL  test  in  the  cere- 
brospinal fluid.  Neurologic  symptoms  were  reported  by  all  patients  for  whom  data  were  available. 
Abnormal  neurologic  signs  were  found  or  noted  in  medical  records  in  15  (42%)  prospectively  evalu- 
ated patients  and  9 (64%)  of  14  retrospectively  evaluated  patients  for  whom  data  were  available.  No 
patient  had  evidence  of  congenital  or  non-neurologic  sequelae  such  as  cutaneous  or  cardiovascular 
manifestations  of  syphilis.  No  patient  had  a positive  cerebrospinal  fluid  VDRL  test,  1 had  more  than  5 
x 106  leukocytes  per  liter  (5  leukocytes  per  mm3),  and  6 (9%)  had  elevated  total  protein  levels  in  the 
cerebrospinal  fluid.  Previous  therapy  for  syphilis  was  not  associated  with  lower  serum  VDRL  reactions, 
neurologic  symptoms  and  signs,  or  cerebrospinal  fluid  findings.  In  the  absence  of  other  indications, 
routine  examination  of  the  cerebrospinal  fluid  in  seropositive  Southeast  Asian  refugees  who  have  non- 
specific neurologic  symptoms  has  a low  yield,  perhaps  because  of  the  high  prevalence  of  yaws  in  this 
population,  and  may  not  be  warranted. 

(Buchwald  D,  Collier  AC,  Lukehart  SA,  Kith  P,  Goldstein  E,  Hooton  TM:  Evaluation  of  cerebrospinal  fluid  in  Southeast  Asian 
refugees  with  reactive  serologic  tests  for  syphilis.  West  j Med  1996;  165:289-293) 


Syphilis  remains  a common  disease  worldwide  despite 
readily  available  treatment.  In  the  United  States,  an 
estimated  81,696  cases  were  reported  in  1994.'  The 
Centers  for  Disease  Control  and  Prevention  (CDC)  rec- 
ommends evaluating  the  cerebrospinal  fluid  (CSF)  to 
screen  for  neurosyphilis  in  seropositive  patients  with 
symptoms  or  signs  suggestive  of  neurosyphilis  and  in 
selected  asymptomatic  patients  with  reactive  serologic 
tests  for  syphilis  of  more  than  a year’s  or  an  indetermi- 
nate duration.2  The  optimal  diagnostic  approach  to 
Southeast  Asian  refugees  with  reactive  serologic  tests 
for  syphilis  is  unclear  because  diagnosis  is  complicated 
by  the  high  background  prevalence  of  neurologic  com- 
plaints; difficulty  in  obtaining  an  accurate  medical  histo- 
ry, including  previous  antibiotic  treatment;  and  the  fre- 
quent occurrence  in  Southeast  Asia  (30%  to  50%  preva- 
lence in  some  Cambodian  villages)  of  yaws,  an  endem- 
ic treponemal  infection  serologically  indistinguishable 
from  syphilis.3 

In  an  attempt  to  determine  the  value  of  a neu- 
rosyphilis evaluation  in  Southeast  Asian  patients  with 


reactive  serologic  tests  for  syphilis,  we  analyzed  the 
clinical  status  and  lumbar  puncture  results  from  65 
Southeast  Asian  patients  who  had  reactive  VDRL  tests 
and  confirmatory  treponemal  antibody  tests  on  routine 
screening.  In  this  article,  we  describe  the  clinical  and 
laboratory  findings  in  this  group  of  patients. 

Patients  and  Methods 

Patients 

For  this  study,  we  identified  65  patients  (33  men  and 
32  women)  from  a log  of  seropositive  Southeast  Asian 
patients  seen  from  1979  to  1988  in  the  Refugee  Health 
Clinic,  a primary  care  clinic  in  which  serum  specimens 
for  VDRL  tests  are  routinely  obtained  at  the  initial  visit, 
or  in  the  Sexually  Transmitted  Diseases  Clinic  at 
Harborview  Medical  Center,  Seattle,  Washington.  Each 
patient  had  a documented  reactive  VDRL  and  a positive 
treponemal  antibody  test  (fluorescent  treponemal  anti- 
body-absorption  [FTA-ABS]  test  or  microhemagglutina- 
Uon-Treponema  pallidum  test  for  syphilis)  within  18 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 
CSF  = cerebrospinal  fluid 

FTA-ABS  = fluorescent  treponemal  antibody-absorption  [test] 


months  before  CSF  evaluation.  All  patients  gave  written 
informed  consent  before  the  lumbar  puncture. 

Of  the  65  seropositive  patients,  36  were  examined 
prospectively  (group  A)  and  underwent,  at  the  time  of 
the  CSF  evaluation,  a pupillary  response  and  funduscop- 
ic  and  gait  evaluation.  A trained  medical  interpreter 
administered  a standardized  questionnaire  to  elicit  infor- 
mation on  neurologic  symptoms  and  a history  of  signs, 
symptoms,  and  previous  treatment  of  syphilis  and  yaws. 
Photographs  were  used  to  assist  patients  in  identifying 
dermatologic  manifestations  of  yaws.  Medical  records 
were  reviewed  for  further  evidence  of  neurologic  symp- 
toms or  signs.  After  the  lumbar  puncture,  consenting 
patients  were  treated  with  a regimen  of  2.4  million  units 
of  benzathine  penicillin  given  intramuscularly  weekly 
for  three  weeks. 

The  cases  of  29  seropositive  patients  who  previously 
had  undergone  CSF  evaluation  because  of  a positive 
syphilis  serologic  test  were  evaluated  retrospectively 
(group  B).  The  patients’  medical  records  were  reviewed 
to  abstract  information  on  the  variables  that  were 
assessed  on  the  prospectively  studied  patients. 

Data  from  neurologic  examinations  done  before  the 
lumbar  puncture  and  on  previous  treatment  of  syphilis 
were  abstracted  from  the  medical  records  of  all  65 
patients  using  a standardized  data  form.  These  examina- 
tions were  performed  by  a variety  of  physicians,  includ- 
ing primary  care  physicians,  neurologists,  and  other  con- 
sultants. In  all  patients  with  neurologic  signs,  causes 
other  than  syphilis  were  sought  by  reviewing  the 
patients’  medical  records.  In  addition  to  patients’  local 
medical  records,  additional  data  on  48  of  the  study 
patients  were  obtained  from  the  CDC  to  document  pre- 
vious treatment  of  possible  syphilis  before  immigration. 

Statistical  Analyses 

The  Student's  t test  was  used  to  examine  differences 
in  continuous  variables.  Comparisons  between  treatment 
groups  were  made  using  the  x2  statistic  and  Fisher’s 
exact  test.  For  some  of  the  analyses,  we  stratified 
patients  into  two  groups  depending  on  their  syphilis 
treatment  status.  Patients  were  considered  to  have 
received  previous  treatment  of  syphilis  if  there  was  doc- 
umentation in  the  medical  record  or  from  CDC  records 
or  if  the  patient  provided  an  accurate  description  of  a 
treatment  regimen  for  syphilis. 

Results 

Patient  Demographics  and 
Clinical  Characteristics 

The  65  patients  had  the  following  ethnicity:  38  (58%) 
Cambodians,  15  (23%)  Mien,  9 (14%)  Vietnamese,  and 
3 (5%  ) Laotians.  The  mean  age  of  the  study  patients  was 


46  years  (range,  18  to  84  years),  32  (49%)  were  men, 
and  for  the  49  patients  for  whom  data  were  available,  the 
mean  duration  of  residence  in  the  United  States  before 
their  lumbar  puncture  was  37  months  (range,  3 to  95 
months). 

Among  the  36  group  A subjects,  4(11%)  reported  a 
history  of  a genital  ulcer,  6 (17%)  of  syphilis  (including 
all  4 with  a history  of  genital  ulcer),  and  3 (8%)  of  yaws. 
Neither  documentation  nor  clinical  confirmation  was 
available  to  substantiate  these  reports.  Of  30  who  were 
asked,  6 (20%)  (including  2 who  reported  having  had 
yaws)  reported  that  yaws  (identified  from  the  pho- 
tographs) had  occurred  in  their  village.  Clinical  evidence 
of  congenital  syphilis  or  of  non-neurologic  sequelae  of 
syphilis,  such  as  cutaneous  or  cardiovascular  manifesta- 
tions, was  not  noted  in  the  medical  record  of  any  patient. 
We  did  not  specifically  examine  patients  for  these  clini- 
cal signs,  however. 

Neurologic  Symptoms 

Neurologic  symptoms  reported  by  the  patients  are 
listed  in  Table  1 . Neurologic  symptoms  were  reported  by 
all  36  patients  in  group  A.  Of  these,  28  (78%)  reported 
one  or  more  of  the  following:  tinnitus,  hearing  loss, 
shooting  pains,  loss  of  consciousness,  or  seizures.  All  17 
patients  in  group  B for  whom  such  information  was 
available  in  the  medical  records  had  one  or  more  neuro- 
logic symptoms.  There  was  no  mention  of  neurologic 
symptoms  in  the  records  of  the  other  12  group  B 
patients.  Multiple  neurologic  symptoms  were  present  in 
34  (94%)  of  36  group  A patients  and  15  (88%)  of  17 
group  B patients.  The  mean  duration  of  each  neurologic 
symptom  was  longer  than  four  years  (range,  3 weeks  to 
46  years),  and  there  were  no  substantial  differences 
between  men  and  women. 

Neurologic  Signs 

Neurologic  abnormalities  noted  in  study  patients  are 
listed  in  Table  2.  None  of  the  36  group  A patients  had 
pupillary  or  funduscopic  findings  suggestive  of 
syphilis,  but  3 (8%)  had  a gait  abnormality  compatible 
with  neurosyphilis  at  the  time  of  the  lumbar  puncture. 
In  addition,  the  mention  of  one  or  more  neurologic  find- 
ings was  noted  in  the  medical  records  at  least  once 
before  the  lumbar  puncture  in  15  (42%)  of  36  group  A 
patients,  and  7 (19%)  had  two  or  more  such  abnormali- 
ties. Of  14  group  B patients  for  whom  a neurologic 
examination  had  been  recorded  in  the  medical  record.  9 
(64%)  had  a neurologic  abnormality.  Among  these 
patients,  three  had  a gait  abnormality,  one  had  a pupil- 
lary abnormality  (due  to  previous  cataract  surgery),  and 
one  had  dementia.  Iritis,  tabes  dorsalis,  or  signs  or 
symptoms  compatible  with  these  syndromes  were  not 
specifically  mentioned  in  the  medical  records  of  any  of 
the  50  patients  for  whom  a neurologic  examination  had 
been  recorded.  Neurologic  signs  were  considered  to  be 
attributable  to  conditions  other  than  syphilis  (such  as 
spinal  stenosis  or  polio)  in  16  (67%)  of  the  24  patients 
with  neurologic  abnormalities. 
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TABLE  1 —Neurologic  Symptoms  Reported  by  Study  Patients 


Group  Bf 

No.  With  Symptom/ 

Group  A*  No.  With  Presence  or  Absence  of  Symptom 

Neurologic  Symptom  No.  With  Symptom  (%)  Noted  in  Chart  (%) 


Blurry  vision  or  blindness  

. 32 

(89) 

10/14 

(71) 

Dizzy  spells  

. 26 

(72) 

11/13 

(85) 

Headache  

. 25 

(69) 

15/15 

(100) 

Tinnitus  

. 20 

(56) 

7/10 

(70) 

Weakness 

. 20 

(56) 

6/8 

(75) 

History  of  loss  of  consciousness!:  . . 

. 15 

(42) 

6/11 

(55) 

Hearing  loss 

. 12 

(33) 

5/12 

(42) 

Shooting  pains  in  legs 

. 11 

(31) 

0/10 

(0) 

History  of  seizures! 

1 

(3) 

4/10 

(40) 

*A  standardized  questionnaire  was  used  to  collect  data  on  the  36  group  A patients. 
tData  were  retrospectively  abstracted  from  medical  records  of  the  29  group  B patients. 
fSelf-reported,  but  documentation  was  generally  not  available 


Laboratory  Findings 

Serum  VDRL  titers  were  weakly  reactive  in  23 
(36%),  1:1  in  23  (36%),  1:2  in  6 (9%),  1:4  in  6 (9%),  1:8 
in  4 (6%),  1:16  in  1 (2%),  and  1:32  in  1 (2%).  Titers 
were  1:4  or  greater  in  12  (19%)  of  64  patients  (serum 
VDRL  titer  was  not  available  on  1 patient).  Data  on  CSF 
VDRL  tests  were  not  available  for  three  patients,  on  CSF 
leukocyte  counts  for  three  patients,  and  on  CSF  protein 
for  one  patient.  None  of  the  62  evaluable  patients  had  a 
positive  CSF  VDRL  test,  and  only  one  patient  had  a CSF 
leukocyte  count  of  greater  than  5 X 106  per  liter  (5  per 
mm3).  The  CSF  total  protein  level  was  higher  than  0.45 
grams  per  liter  (45  mg  per  dl)  in  6 (9%)  of  64  patients. 
There  were  no  associations  between  the  serum  VDRL 
titer  or  abnormal  CSF  values  and  age,  sex,  or  duration  in 
the  United  States,  except  that  persons  with  a serum 
VDRL  titer  of  1:2  or  greater  had  been  in  the  United 
States  for  a shorter  period  of  time  before  the  lumbar 
puncture  than  those  with  a titer  of  less  than  1:2  (mean  of 
18.7  months  for  1 1 patients  compared  with  38.1  months 
for  37  patients,  respectively). 

Analysis  of  Untreated  Patients 

Of  the  65  patients,  16  (25%)  accurately  described  or 
had  documentation  of  previous  treatment  of  syphilis  a 
mean  of  26  months  (range,  1 week  to  86  months)  before 
the  lumbar  puncture.  The  median  serum  VDRL  titer  in 
the  49  previously  untreated  patients  was  similar  to  that 
in  the  16  previously  treated  patients.  Evaluation  of  the 
49  untreated  patients  revealed  no  associations  between 
serum  VDRL  titer  and  CSF  findings  and  the  presence  of 
neurologic  symptoms  and  signs. 

Discussion 

The  prevalence  of  reactive  serologic  tests  for  syphilis 
among  Southeast  Asian  refugees  ranges  from  3 (1%)  of 
356  newly  arrived  refugees  screened  by  a public  health 
department4  to  48  (12%)  of  416  persons  seen  in  a univer- 
sity-affiliated health  center  screening  program.5  In  one 
study,  Cambodians  had  a higher  prevalence  of  seroposi- 


tivity  than  other  ethnic  groups  (19%  versus  4%)  ( P < 
.001 ) and  accounted  for  83%  of  seropositive  subjects.5 

Evaluating  seropositive  Southeast  Asian  patients  is  a 
dilemma  for  two  major  reasons.  First,  it  is  impossible  to 
distinguish,  by  serologic  means,  between  syphilis  and 
yaws,  which  is  endemic  in  Southeast  Asia.  The  preva- 
lence of  yaws  is  as  high  as  50%  in  children  and  30%  in 
adults  in  some  Cambodian  villages.  Yaws  is  spread  by 
nonvenereal  means  and  causes  early  skin  manifestations 
with  subsequent  effects  on  bone  and  cartilage.  Although 
yaws  infection  will  result  in  positive  serologic  tests  for 
syphilis,  it  is  not  thought  to  involve  the  central  nervous 
system.  Because  of  its  distinctive  clinical  appearance, 
recurrence  pattern,  and  epidemiology,  yaws  generally 
can  be  distinguished  from  syphilis  with  reliable  clinical 
and  epidemiologic  data.  Such  data,  however,  are  often 
not  available  to  clinicians  caring  for  Southeast  Asian 
refugees  because  of  language  barriers,  difficulties  in 
obtaining  a reliable  medical,  sexual,  and  treatment  his- 
tory, and  patients'  lack  of  familiarity  with  medical 
terms.  Despite  the  high  prevalence  of  yaws  in  these 
groups,  only  a few  of  our  patients  reported  a previous 
personal  or  village  history  of  yaws. 

Second,  the  high  prevalence  of  neurologic  symptoms 
and  signs  in  Southeast  Asian  refugees  complicates  the 
decision  as  to  whether  CSF  evaluation  of  seropositive 
patients  is  warranted.  All  53  of  our  patients  for  whom 
data  were  available  reported  neurologic  symptoms,  and 
most  reported  multiple  symptoms,  usually  in  the 
absence  of  other  identifiable  causes.  The  high  preva- 
lence of  neurologic  symptoms  may  reflect  depression, 
which  is  frequently  manifested  as  somatization  in  this 
population.  In  this  regard,  Lin  and  co-workers  found 
vague  somatic  symptoms  in  the  absence  of  a clear  cause 
in  34%  to  75%  of  Southeast  Asian  refugees.6  Others 
have  found  neurologic  symptoms  to  be  common:  for 
example,  in  one  study,  60%  of  Southeast  Asian  refugees 
complained  of  headaches.7  In  our  study,  15  (42%)  of  36 
prospectively  evaluated  patients  had  a diagnosis  of 
depression  noted  in  their  medical  records.  The  frequent 
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TABLE  2 .—Neurologic  Findings  in  Study  Patients 

Neurologic  Finding 

Croup  A'  Croup  Bf 

No.  With  Finding/No.  With  No.  With  Finding/No.  With 

Neurologic  Exam  in  Chart  (%)  Neurologic  Exam  in  Chart  (%) 

Abnormal  pupillary  response  

. 0/36 

(0) 

1/9 

(ID 

Abnormal  funduscopic  exam  

. 0/36 

(0) 

0/12 

(0) 

Abnormal  gait 

. 3/36 

(8) 

3/12 

(25) 

Abnormal  motor  or  sensory  exam  . . . 
Absent  or  asymmetric  deep 

9/33 

(27) 

4/13 

(31) 

tendon  reflexes  

5/32 

(16) 

1/12 

(8) 

Abnormal  cerebellar  exam 

. 2/22 

(9) 

4/10 

(40) 

Abnormal  cranial  nerve  exam 

exam  = examination 

. 2/31 

(6) 

2/13 

(15) 

•Pupillary  response,  funduscopic  examination,  and  gait  evaluation  were  done  prospectively;  data  on  other  neurologic  signs 
were  abstracted  from  medical  records  in  the  36  group  A patients. 

tAII  data  were  abstracted  from  medical  records  of  the  group  B patients. 


finding  of  somatization  and  depression  accompanied  by 
nonspecific  neurologic  symptoms  underscores  the  need 
for  guidelines  on  the  appropriate  diagnostic  approach  to 
Southeast  Asian  patients  who  have  serologic  tests  reac- 
tive for  syphilis. 

The  diagnosis  of  neurosyphilis  in  a seropositive 
patient  is  complicated  by  the  lack  of  a diagnostic  gold 
standard  and  the  apparent  lack  of  sensitivity  and  speci- 
ficity of  available  tests.  In  general,  an  unexplained  CSF 
leukocyte  count  of  greater  than  5 X 106  per  liter  or  a CSF 
total  protein  concentration  of  greater  than  0.45  grams 
per  liter  is  compatible  with  neurosyphilis,  but  neither 
assay  is  specific.8  Although  a positive  CSF  VDRL  test  is 
considered  diagnostic  of  neurosyphilis,  its  sensitivity  is 
low.  ranging  from  22%  to  69%  in  active  neurosyphilis.8 
Other  tests,  such  as  the  CSF  FTA-ABS,  that  have  been 
suggested  for  evaluating  patients  for  neurosyphilis9  were 
not  used  in  this  study  because  of  uncertainties  regarding 
their  interpretation.  In  the  absence  of  definitive  clinical 
findings,  a presumptive  diagnosis  of  neurosyphilis  may 
be  made  in  seropositive  patients  with  an  unexplained 
CSF  pleocytosis  and  elevated  protein  concentration  or  a 
reactive  CSF  VDRL  test.  Such  was  not  the  case  in  any 
of  our  65  patients. 

Before  antibiotics  were  available,  symptomatic  late 
central  nervous  system  involvement  occurred  in  about 
3.3%  to  6.5%  of  patients  with  untreated  syphilis.1011 
Early  studies  also  showed  a high  incidence  of  asympto- 
matic central  nervous  system  involvement:  20%  in  early 
cases  and  6.3%  after  20  years.12  Recent  studies  have  con- 
firmed the  findings  of  these  older  studies,  demonstrating 
evidence  of  asymptomatic  central  nervous  system 
involvement  in  as  many  as  25%  of  untreated  patients 
with  late  latent  syphilis.13  We  would  anticipate  that  the 
proportion  with  neurosyphilis  among  seropositive  per- 
sons with  neurologic  symptoms  or  signs  would  be  con- 
siderably higher.  Thus,  if  our  data  on  treatment  history 
are  accurate,  we  would  have  expected  to  find  evidence  of 
neurosyphilis  in  about  3 to  12  of  the  49  patients  for 
whom  we  had  no  documentation  of  previous  therapy  for 
syphilis.  No  clear  evidence  of  neurosyphilis  was  found 
in  any  of  65  seropositive  Southeast  Asian  patients,  how- 


ever, including  those  with  presumed  untreated  disease, 
despite  the  high  prevalence  of  neurologic  symptoms  and 
signs.  Although  the  CSF  protein  concentration  or  leuko- 
cyte count  was  elevated  in  7 (1 1%)  of  our  patients,  no 
patient  had  both  pleocytosis  and  an  elevated  protein 
value,  and  the  proportion  with  neurologic  symptoms  and 
signs  was  no  different  in  patients  with  or  without  CSF 
abnormalities. 

The  evaluation  of  CSF  is  recommended  in  any  patient 
who  has  positive  serum  VDRL  and  FTA-ABS  tests  and 
clinical  signs  or  symptoms  that  suggest  neurologic 
involvement.2  Although  a lumbar  puncture  is  often  done 
to  rule  out  neurosyphilis  in  patients  with  syphilis  of 
more  than  a year’s  or  an  unknown  duration,  criteria  are 
provided  for  clinicians  who  want  to  tailor  the  decision  to 
each  patient.2  Although  we  cannot  conclude  from  our 
data  that  Southeast  Asian  refugees  are  at  lower  risk  for 
acquiring  neurosyphilis  than  are  other  populations,  our 
study  suggests  that  the  yield  of  CSF  examination  in 
seropositive  Southeast  Asian  refugees  is  lower  than 
expected  compared  with  other  populations  with  syphilis. 
In  our  study  group,  it  is  possible  that  seropositivity 
resulted  from  yaws  (often  unrecognized  clinically) 
rather  than  syphilis. 

The  ubiquitous  nature  of  neurologic  complaints 
among  Southeast  Asians  makes  the  diagnosis  of  neu- 
rosyphilis based  on  clinical  findings  difficult.  Although 
our  data  demonstrate  a low  yield  of  doing  lumbar  punc- 
tures on  seropositive  patients,  there  are  several  situations 
that  warrant  strong  consideration  for  examination  of  the 
CSF.  First,  any  patient  with  clinical  evidence  strongly 
suggestive  of  neurosyphilis — for  example,  objective  evi- 
dence of  pupillary  or  hearing  abnormalities,  bilateral 
loss  of  reflexes  in  the  lower  extremities,  cognitive 
changes,  or  loss  of  vibration  or  position  sense — should 
certainly  have  a CSF  examination.  Second,  any  patient 
who  has  a history  of  any  sexually  transmitted  infection 
(including  the  human  immunodeficiency  virus)  or  who. 
because  of  sexual  behavior,  is  at  high  risk  for  acquiring 
a sexually  transmitted  disease,  should  have  a CSF  exam- 
ination. Last,  lumbar  puncture  should  be  considered  for 
patients  with  a high  serum  VDRL  or  rapid  plasma  reagin 
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titer  (>1:8),  younger  patients  (<40  years),  and  patients 
who  may  have  recently  acquired  treponemal  infection 
(in  whom  yaws  would  be  less  likely). 

Because  the  low  yield  of  CSF  examination  found  in 
our  patients  may  indicate  yaws  or  previous  treatment  in 
this  population,  it  should  be  emphasized  that  these  find- 
ings cannot  be  extrapolated  to  the  general  population.  In 
patients  whose  seropositivity  is  of  more  than  a year  or  of 
unknown  duration  and  who  do  not  undergo  lumbar 
puncture  or  who  have  no  CSF  abnormalities,  we  recom- 
mend therapy  with  a regimen  of  2.4  million  units  of  ben- 
zathine penicillin  administered  intramuscularly  weekly 
for  three  consecutive  weeks.  This  regimen  is  sufficient 
for  the  treatment  of  both  uncomplicated  syphilis  and 
yaws.  Patients  with  objective  evidence  of  neurosyphilis 
should  be  treated  with  a recommended  regimen  for  neu- 
rosyphilis.2 

Our  study  has  several  limitations  that  possibly  affect 
the  ability  to  generalize  our  conclusions  to  other  groups 
of  Southeast  Asian  refugees.  First,  our  sample  size  was 
small.  Second,  in  our  experience,  in  the  absence  of  a 
strong,  ongoing  relationship  with  a health  care  profes- 
sional, Southeast  Asian  patients  are  unlikely,  because  of 
cultural  factors,  to  discuss  sexual  practices.  In  this  study, 
most  patients  either  did  not  have  a single  primary  health 
care  provider  or  the  lumbar  puncture  was  done  by  anoth- 
er physician.  Last,  because  of  the  wide  availability  of, 
and  frequent  self-medication  with,  over-the-counter 
antibiotics  in  Southeast  Asia,  it  is  possible  that  many  of 
our  untreated  patients  had  received  therapeutic  doses  of 
antibiotics  with  antitreponemal  activity.  Nevertheless, 
this  study  suggests  that  routine  CSF  examinations  are 
not  warranted  in  seropositive  Southeast  Asian  patients 
who  have  nonspecific  neurologic  symptoms  in  the 
absence  of  other  indications.  Treatment  as  described  ear- 
lier with  benzathine  penicillin  and  appropriate  follow-up 


should  be  adequate  for  such  patients.  On  the  other  hand, 
we  continue  to  strongly  recommend  that  seropositive 
Southeast  Asian  patients  who  meet  any  of  the  criteria 
listed  earlier  should  have  an  evaluation  of  their  CSF  to 
rule  out  the  possibility  of  neurosyphilis. 
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Hospital  Volume  Influences  Outcome  in  Patients 
Undergoing  Pancreatic  Resection  for  Cancer 

ROBERT  E.  GLASGOW,  MD  and  SEAN  ).  MULVIHILL,  MD,  San  Francisco , California 


Surgical  resection  is  the  only  possibly  curative  treatment  of  malignant  pancreatic  neoplasms,  but  ma- 
jor pancreatic  resection  for  cancer  is  associated  with  high  rates  of  morbidity  and  mortality.  The  objec- 
tive of  this  study  was  to  determine  the  relation  between  hospital  volume  and  outcome  in  patients 
undergoing  pancreatic  resection  for  malignancy  in  California.  Data  were  obtained  from  reports  sub- 
mitted to  the  Office  of  Statewide  Health  Planning  and  Development  by  all  California  hospitals  from 
1990  through  1994.  Patient  abstracts  were  analyzed  for  each  of  1,705  patients  who  underwent  major 
pancreatic  resection  for  malignancy.  Of  the  298  reporting  hospitals,  88%  treated  fewer  than  2 patients 
per  year;  these  low-volume  centers  treated  the  majority  of  patients.  High-volume  providers  had  sig- 
nificantly decreased  operative  mortality,  complication-associated  mortality,  patient  resource  use,  and 
total  charges  and  were  more  likely  than  low-volume  centers  to  discharge  patients  to  home.  These  dif- 
ferences were  not  accounted  for  by  patient  mix.  This  study  supports  the  concept  of  regionalizing  high- 
risk  procedures  in  general  surgery,  such  as  major  pancreatic  resection  for  cancer. 

(Glasgow  RE,  Mulvihill  SJ:  Hospital  volume  influences  outcome  in  patients  undergoing  pancreatic  resection  for  cancer. 
West ) Med  1996;  165:294-300) 


In  the  United  States,  about  28,000  new  cases  of  adeno- 
carcinoma of  the  pancreas  are  diagnosed  annually, 
accounting  for  about  2%  of  all  cases  of  noncutaneous 
malignant  neoplasms.1  The  only  possibly  curative  treat- 
ment of  pancreatic  cancer  is  surgical  resection. 
Enthusiasm  for  major  pancreatic  resection  for  malignancy 
has  been  dampened  by  reported  operative  mortality  rates 
of  20%  or  greater  and  major  morbidity  rates  of  40%  to 
60%.2-'  Recently  several  large  centers  have  reported  opera- 
tive mortality  rates  of  less  than  5%  and  major  morbidity 
rates  of  about  30% A0  It  is  not  clear  whether  these  improve- 
ments in  operative  outcome  have  occurred  only  in  special- 
ized centers  or  more  generally  in  the  medical  community. 

It  is  estimated  that  only  2,000  to  3,000  major  pancre- 
atic resections  for  malignancy  are  undertaken  in  the 
United  States  each  year.  The  American  College  of 
Surgeons  reports  that  17,000  to  23,000  general  surgeons 
are  in  active  practice  today  in  the  United  States.10  An 
average  general  surgeon  in  the  United  States  might  do  an 
operation  of  this  sort  once  every  6 to  12  years.  Similarly, 
the  American  Hospital  Association  reports  that  6,539 
acute  care  hospitals  cared  for  patients  in  the  United  States 
in  1992."  If  surgical  therapy  for  pancreatic  cancer  were 
evenly  distributed,  such  operations  would  be  done  only 
once  every  two  to  three  years  at  a given  hospital. 

The  relationship  between  experience  with  a medical 
therapy  and  outcome  has  been  previously  studied.12-18 


Luft  and  colleagues,  for  example,  reported  substantial 
improvements  in  hospital  mortality  in  high-volume  cen- 
ters performing  complex  operations  such  as  coronary 
artery  bypass,  whereas  no  such  relationship  was 
observed  for  less  complex  operations  such  as  cholecys- 
tectomy.12 Recent  reports  describing  statewide  data 
from  Maryland  and  New  York  support  a volume-out- 
come  relationship  for  pancreatectomy. ,92#  This  finding 
has  been  disputed  in  other  population  studies,  such  as 
the  experience  nationwide  in  the  US  Department  of 
Veterans  Affairs  system,  where  no  volume-outcome 
relationship  was  observed.21 

A key  goal  of  any  reorganization  of  health  care  deliv- 
ery practices  in  the  United  States  is  not  only  to  reduce 
cost,  but  to  preserve  or  improve  quality.  Quality  of  a sur- 
gical procedure  is  measured  by  operative  morbidity  and 
mortality,  outcome,  and  effectiveness  compared  with 
alternative  therapies.  It  is  an  open  question  today 
whether  or  not  regionalizing  high-risk  procedures  in 
general  surgical  practice  is  desirable  or  warranted  from 
this  standpoint.  The  goal  of  this  study  was  to  evaluate 
the  relation  between  hospital  volume  and  postoperative 
outcome  in  patients  undergoing  major  pancreatic  resec- 
tion for  malignancy  in  California.  We  hypothesized  that 
the  risk  of  this  procedure,  as  measured  by  operative 
mortality,  is  reduced  when  performed  in  hospitals  with 
greater  experience. 
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ABBREVIATIONS  USED  IN  TEXT 

DRGs  = diagnosis-related  groups 
ICD-9  = International  Classification  of  Diseases, 
9th  Revision,  Clinical  Modification 
OSHPD  = Office  of  Statewide  Health  Planning 
and  Development 


Patients  and  Methods 

The  study  design  was  a retrospective  review  of  stan- 
dardized patient  discharge  abstracts  obtained  from  the 
California  Office  of  Statewide  Health  Planning  and 
Development  (OSHPD).  The  reliability  of  this  method 
in  comparing  differences  in  patient  outcome  was  previ- 
ously confirmed.22-24  This  database  contains  discharge 
data  abstracts  for  every  patient  hospitalization  from 
each  acute  care  facility  in  California.  Each  abstract 
includes  the  following  data:  hospital  identification,  age 
group,  sex,  race,  admission  year,  admission  type 
(emergency,  urgent,  or  elective),  primary  payer  source, 
patient  diagnosis  (principal  diagnosis  and  as  many  as 
16  secondary  diagnoses),  procedure  (principal  proce- 
dure and  as  many  as  16  secondary  procedures),  length 
of  hospital  stay,  patient  disposition,  total  hospital 
charges,  and  a measure  of  overall  hospital  resource  use. 
Operative  death  in  this  study  was  defined  as  patient 
death  before  hospital  discharge.  The  OSHPD  database 
used  diagnostic  and  procedural  codes  derived  from  the 
International  Classification  of  Diseases,  Ninth 
Revision,  Clinical  Modification , fourth  edition  (ICD- 
9),  issued  by  the  US  Department  of  Health  and  Human 
Services.25  Hospital  resource  use  was  measured  by  the 
determination  of  an  Overall  Resource  Demand  Scale 
(MedStat  Group,  Santa  Barbara,  California).  This  mea- 
sure predicts  the  overall  hospital  resource  use  for  a 
patient  relative  to  a norm  across  all  patients  and  diag- 
nosis-related groups  (DRGs).  In  this  scale,  the  average 
acute  care  admission  is  assigned  a value  of  100.  An 
overall  resource  demand  value  of  190,  for  example, 
indicates  that  the  patient  is  predicted  to  require  90% 
more  resources  than  the  average  of  all  patients  across 
all  DRGs. 

All  discharge  abstracts  from  the  years  1990  through 
1994  were  included  in  the  initial  search  of  the  OSHPD 
database.  From  these  abstracts,  the  cases  of  all  patients 
who  underwent  total  pancreatectomy  (ICD-9  52.6),  rad- 
ical pancreaticoduodenectomy  (ICD-9  52.7),  proximal 
pancreatectomy  (ICD-9  52.51),  radical  subtotal  pancre- 
atectomy (ICD-9  52.53),  pancreatectomy  unspecified 
(ICD-9  52.59),  and  distal  pancreatectomy  (ICD-9  52.52) 
were  examined.  From  this  group,  a subset  of  patients 
undergoing  pancreatic  resection  for  malignancy  was 
selected.  These  included  patients  with  a primary  diagno- 
sis of  cancer  of  the  exocrine  pancreas  or  islet  cells  (ICD- 
9 157. X),  duodenum  (ICD-9  152.0),  bile  duct  (ICD-9 
156.1),  and  the  ampulla  of  Vater  (ICD-9  156.2).  This 
yielded  a study  population  of  1,910  patients  from  298 
acute  care  facilities. 

The  role  of  individual  patient  characteristics  in  pre- 


dicting operative  mortality  was  assessed  using  univari- 
ate analysis,  with  statistical  significance  determined  by 
the  x2  test-  Individual  patient  characteristics  thought  to 
be  possible  predictors  of  operative  mortality  included 
principal  diagnosis,  type  of  resection,  year  of  surgery, 
age,  sex,  race,  admission  type,  payer  source,  and  the 
number  of  secondary  diagnoses.  The  number  of  sec- 
ondary diagnoses  served  as  a measure  of  the  severity  of 
illness  and  as  a means  of  comparing  patient  populations 
among  hospitals.20-26  In  the  OSHPD  database,  secondary 
diagnoses  included  comorbid  medical  problems  not 
related  to  the  malignant  neoplasm  (such  as  diabetes 
mellitus,  hypertension,  or  chronic  obstructive  pul- 
monary disease),  comorbid  illnesses  associated  with  the 
cancer  (cholecystitis,  cholangitis,  pancreatitis,  or 
obstruction),  descriptors  of  disease  stage  (local  invasion, 
lymph  node  status,  and  regional  and  distant  metastases), 
and  operative  complications  (hemorrhage,  infection,  or 
medical  complications).  Thus,  both  preoperative  and 
postoperative  conditions  are  listed  in  this  database  as 
secondary  diagnoses. 

A logistic-regression  analysis  was  done  to  determine 
the  relation  between  hospital  volume  and  operative  mor- 
tality while  controlling  for  differences  in  individual 
patient  characteristics.  The  patient  characteristics  identi- 
fied earlier  were  treated  as  covariates.  Operative  death 
was  the  dependent  variable.  The  role  of  each  of  the  inde- 
pendent variables,  including  each  of  the  individual 
patient  characteristics  and  hospital  volume,  in  predicting 
operative  mortality  was  analyzed  using  this  logistic- 
regression  model. 

Hospitals  were  classified  into  six  arbitrary  groups 
based  on  the  number  of  pancreatic  resections  per- 
formed in  the  five-year  study  period.  This  classification 
ensured  that  the  number  of  patients  in  each  volume 
range  was  sufficiently  large  for  statistical  analysis.  A 
crude  mortality  rate,  discharge  disposition  profile 
(home  versus  other-death,  skilled  nursing  facility, 
short-term  care  facility,  and  other),  length  of  hospital 
stay,  total  hospital  charges,  and  predicted  resource  use 
were  calculated  for  each  volume  range.  In  addition,  the 
frequency  and  outcome  of  the  major  operative  compli- 
cations, hemorrhage  and  infection,  were  determined. 
Differences  among  these  measures  of  outcome  were 
analyzed  by  analysis  of  variance.  \2  Analysis  of  con- 
tingency tables,  linear-regression  analysis,  and 
Wilcoxon  or  Kruskal-Wallis  rank-sum  test  were  used 
where  appropriate.  A P value  of  less  than  .05  was  con- 
sidered statistically  significant. 

An  indirectly  standardized  mortality  rate  was  calculat- 
ed as  described  previously. I5-20-27  Briefly,  a multiple-regres- 
sion analysis  was  done  using  the  patient  characteristics 
found  to  be  predictive  of  operative  death  by  the  corre- 
sponding logistic-regression  model,  yielding  a predicted 
probability  of  death  for  each  patient.  This  probability  was 
then  used  to  calculate  an  indirectly  standardized  or  risk- 
adjusted  mortality  for  hospitals,  controlling  for  differ- 
ences in  patient  characteristics  at  the  time  of  admission 
among  the  different  hospitals. 
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TABLE  1 —Types  of  Pancreatic  Resections  and  Associated 
Operative  Mortality 


Procedure 

Patients,  No. 

Operative  Mortality,  % 

Pancreaticoduodenectomy 

. 1,424 

9.4 

Proximal  subtotal  pancreatectomy 

. 158 

8.9 

Total  pancreatectomy 

. 123 

16.3* 

Distal  pancreatectomy 

. 205 

1.0* 

'P  < .05  by  x'  test  compared  with  pancreaticoduodenectomy. 

TABLE  2.— Year  of  Surgery  and  Associated  Operative  Mortality 


Year  Hospitals,  No.  Patients,  No.  Deaths,  No.  (%) 


1990  157  316  38  (12.0) 

1991  147  313  33  (10.5) 

1992  168  346  23  (6.6) 

1993  155  354  36  (10.2) 

1994  162  376  _38  (10.1) 

Total 298  1,705  168  (9.9) 


TABLE  3.— Primary  Tumor  Location  and  Associated 
Operative  Mortality 

Diagnosis 

Patients,  No. 

Operative  Mortality,  % 

Pancreatic  cancer 

1,051 

10.2 

Ampulla  of  Vater  cancer 

350 

8.3 

Bile  duct  cancer 

151 

10.6 

Duodenal  cancer  

140 

11.4 

Islet  cell  cancer 

13 

0 

•Not  significant  by  analysis. 

Results 

From  1990  through  1994,  a total  of  1,910  patients 
underwent  major  pancreatic  resection  in  California  for 
peripancreatic  cancer.  Most  of  the  operations  (Table  1) 
were  pancreaticoduodenectomies  or  Whipple  proce- 
dures (83.5%  of  patients).  These  patients  were  treated 
with  an  overall  operative  mortality  of  9.4%.  A smaller 
number  of  patients  underwent  proximal  subtotal  pancre- 
atectomy (9.3%  of  patients)  or  total  pancreatectomy 
(7.2%  of  patients).  The  mortality  for  total  pancreatecto- 
my was  significantly  higher  than  that  for  Whipple  resec- 
tion (Table  1 ).  Distal  pancreatectomy  was  done  in  205 
patients,  with  an  operative  mortality  of  1.0%  (2  of  205 
patients).  Because  of  this  low  operative  mortality  and  the 
relatively  small  number  of  patients,  a volume-outcome 
relation  for  distal  pancreatectomy  could  not  be  deter- 
mined. These  patients  were  excluded,  leaving  1,705 
patients  for  further  analysis. 

The  number  of  resections  performed  each  year 
increased  slightly  from  316  in  1990  to  376  in  1994  (P  = 
.01  by  linear-regression  analysis)  (Table  2).  A total  of 
298  hospitals  reported  to  the  database,  but  because  not 
all  hospitals  treated  patients  undergoing  pancreatic 
resection  each  year,  the  average  number  of  reporting 
hospitals  on  a yearly  basis  was  158  (Table  2).  The  oper- 


ative mortality  for  major  pancreatic  resection  was  simi- 
lar from  year  to  year,  with  an  overall  average  of  9.9% 
(Table  2).  The  most  common  principal  diagnosis  was 
pancreatic  cancer,  accounting  for  62%  of  patients  (Table 
3).  This  was  followed  by  carcinoma  of  the  ampulla  of 
Vater  (21%  of  patients),  carcinoma  of  the  distal  bile  duct 
(9%  of  patients),  duodenal  cancer  (8%  of  patients),  and 
islet  cell  cancer  (0.8%  of  patients).  No  significant  differ- 
ences were  found  in  operative  mortality  when  stratified 
by  principal  diagnosis  (Table  3). 

Patient  Demographics 

Patient  demographic  information  analyzed  included 
age,  sex,  race,  admission  type,  the  number  of  secondary 
diagnoses,  and  source  of  payment.  The  age  range  of  the 
study  population  was  2 to  85  years,  with  a median  age  of 
65  years.  Of  the  1,705  patients,  70%  were  60  years  of 
age  or  older  (Table  4).  The  operative  mortality  was 
directly  related  to  advancing  age  (P  < .0001  by  x2  test). 
The  number  of  men  and  women  was  similar,  but  men 
had  a significantly  higher  operative  mortality  (P  = .006 
by  x2  test).  The  most  common  race  of  treated  patients 
was  white  (75%  of  the  study  group),  followed  by 
Hispanic  (12%),  Asian  (7%),  and  black  (6%).  Operative 
mortality  did  not  differ  significantly  according  to  race 
(Table  4).  In  contrast,  the  source  of  payment  for  care  was 
associated  with  significant  differences  in  operative  mor- 
tality. Patients  whose  hospital  stays  were  paid  for  by 
government  programs  (Medicare  or  Medi-Cal  [Cali- 
fornia’s Medicaid])  had  higher  operative  mortality  than 
did  patients  enrolled  with  private  insurers,  including 
Blue  Cross  or  Blue  Shield,  health  maintenance  organi- 
zations, preferred  health  plans,  and  private  insurance 
companies  (P  < .0001  by  x2  test).  These  data  are  sum- 
marized in  Table  4. 

Admission  type  and  number  of  secondary  diagnoses 
were  analyzed  as  indicators  of  the  severity  of  illness. 
Patients  admitted  electively  for  resection  had  lower  oper- 
ative mortality  than  unscheduled  patients  admitted  on  an 
emergent  or  urgent  basis  (8.1%  versus  12.5%,  P < .0001) 
(Table  4).  Common  preoperative  comorbidities  included 
diabetes  mellitus  (ICD-9  250)  in  18%  of  patients,  essen- 
tial hypertension  (ICD-9  401)  in  18%,  coronary  artery 
disease  (ICD-9  412  through  414)  in  14%,  congestive 
heart  failure  (ICD-9  428)  in  4%,  chronic  obstructive  pul- 
monary disease  (ICD-9  490  through  496)  in  7%,  nutri- 
tional deficiencies  (ICD-9  260  through  263)  in  5%,  and 
chronic  liver  disease  (ICD-9  571)  in  2%  (Table  5).  An 
increased  number  of  secondary  diagnoses  correlated  with 
increased  operative  mortality  (Table  4).  For  patients  with 
fewer  than  four  secondary  diagnoses,  operative  mortality 
was  3.7%.  This  rate  increased  significantly  with  an 
increasing  number  of  secondary  diagnoses  (P  < .0001). 
The  overall  incidence  of  postoperative  hemorrhage  was 
10.1%,  with  a 25%  associated  mortality.  The  overall  inci- 
dence of  postoperative  intra-abdominal  infection  was 
14.5%,  w'ith  an  18%  associated  mortality.  Both  compli- 
cations were  predictive  of  operative  death  (P  < .001). 

Univariate  analysis  of  individual  patient  characteris- 
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tics  showed  that  age,  sex,  admission  type,  operation  per- 
formed, number  of  secondary  diagnoses,  and  payer 
source  were  significant  predictors  of  higher  operative 
mortality.  The  year  of  operation  and  race  were  not  sig- 
nificant factors.  These  characteristics  were  analyzed  fur- 
ther in  a logistic-regression  model.  When  hospital  vol- 
ume was  excluded  from  the  logistic-regression  analysis, 
advancing  age,  male  sex,  the  need  for  total  pancreatec- 
tomy, and  increasing  number  of  secondary  diagnoses 
were  found  to  be  statistically  significant  predictors  of 
operative  mortality  (Table  6).  When  hospital  volume 
was  included  in  the  model,  these  independent  variables 
remained  significant.  Likewise,  decreasing  hospital  vol- 
ume was  found  to  be  significant  (P  < .001). 

Hospital  Volume-Outcome  Relationship 

Hospitals  were  grouped  into  six  volume  ranges 
reflecting  the  number  of  resections  performed  at  each 
hospital  from  1990  through  1994.  More  than  half  of  all 
patients  were  treated  at  centers  where  ten  or  fewer  resec- 
tions were  performed  in  the  five-year  study  period 
(Table  7).  These  centers  with  low  volume  of  pancreatic 
surgery  accounted  for  88%  of  all  reporting  hospitals. 
The  highest  volume  centers  treated  more  than  50 
patients  each  during  the  study  period,  but  these  account- 
ed for  only  1%  of  the  reporting  hospitals  and  8%  of  the 
treated  patients. 

Several  measures  of  outcome  were  evaluated,  includ- 
ing length  of  hospital  stay,  total  hospital  charges,  overall 
resource  use,  and  operative  mortality.  The  length  of  hos- 
pital stay  did  not  vary  significantly  among  the  different 
volume  groups  (Table  8).  Total  hospital  charges 
decreased  from  the  lowest  volume  group  to  the  highest 
volume  group — $87,857  versus  $71,588.  These  differ- 
ences among  groups  were  significant  by  linear-regres- 
sion analysis  and  the  rank-sum  test  ( P < .0001).  The 
mean  resource-demand  scale  score  for  all  treated 
patients  was  769.  This  means  that  the  average  patient 
undergoing  pancreatectomy  required  669%  more 
resources  than  the  average  hospital  admission  across  all 
DRGs  (resource  scale  score  of  100).  Overall  resource 
use  decreased  significantly  as  hospital  volume  increased 
(P  < .0001  by  linear-regression  analysis  and  rank-sum 
test).  In  addition,  high-volume  centers  were  more  likely 
to  discharge  patients  to  home  than  lower-volume  centers 
(95%  of  patients  versus  74%  of  patients,  P < .0001  by 
linear-regression  analysis  and  P test).  The  remaining 
patients  either  died  or  were  discharged  to  an  intermedi- 
ate-care facility. 

The  outcome  data  for  patients  treated  at  centers  with 
31  to  50  cases  were  influenced  by  outliers.  One  center  in 
this  group  had  an  average  total  hospital  charge  of 
$208,739.  If  this  hospital  was  excluded  from  the  group, 
the  average  charge  for  the  remaining  three  centers  was 
$75,241  (range,  $57,933  to  $96,804).  The  relationship 
between  hospital  volume  and  charges  was  strongly  sig- 
nificant even  when  this  outlier  was  included  in  the 
analysis.  Likewise,  an  additional  center  in  this  group  had 
an  average  length  of  hospital  stay  of  34.8  days.  If 


TABLE  4 .—Patient  Characteristics  and  Associated 
Operative  Mortality 

Patient 

Patients, 

Operative 

Characteristic 

No. 

Mortality,  % 

P Value" 

Age,  yr 

<45  

120 

2.5 

< .0001 

45-59  

408 

4.9 

60-74  

893 

11.8 

>75 

284 

14.1 

Sex 

Male 

862 

11.8 

.006 

Female  

843 

7.8 

Race 

White 

1,272 

9.4 

.22 

Black 

97 

8.3 

Hispanic  

192 

11.9 

Asian  

114 

13.2 

Other 

30 

10.0 

Admission  type 
Emergent  

98 

13.3 

.01 

Urgent  

601 

12.3 

Elective 

1,006 

8.1 

Secondary  diagnosis,  No. 
0 to  4 

641 

3.7 

< .0001 

5 to  8 

606 

6.8 

9 to  12 

294 

19.0 

>12  

164 

28.7 

Payer  source  (all) 
Medicare 

799 

12.9 

.002 

Medi-Calf 

147 

9.5 

Blue  Cross  or 
Blue  Shield  

75 

5.3 

Insurance  Company  . . 

238 

5.9 

HMOorPHP 

371 

7.5 

Other 

75 

6.7 

Payer  source  (government 
versus  private) 

Government  payer . . . 986 

12.3 

< .0001 

Private  insurer 

719 

6.5 

HMO  = health  maintenance  organization,  PHP  = 

preferred  health  plan 

*By  x:  testing. 

fCalifornia's  Medicaid  program. 

excluded,  the  average  length  of  hospital  stay  for  this 
group  falls  from  23.9  to  20.2  days  (range,  17.6  to  23.4). 

There  were  small  differences  in  the  distribution  of 
some  of  the  preoperative  comorbid  medical  diagnoses 
among  the  six  hospital  volume  groups.  For  cholecystitis, 
cholangitis  and  biliary  obstruction,  pancreatitis,  conges- 
tive heart  failure,  and  chronic  liver  disease,  these  differ- 
ences achieved  statistical  significance.  This  is  summa- 
rized in  Table  5.  No  significant  differences  were  seen  in 
the  overall  number  of  comorbid  medical  diagnoses 
among  the  six  hospital  volume  groups.  Further,  no  sig- 
nificant differences  were  seen  when  comparing  predict- 
ed mortality  rates  for  each  volume  group.  The  overall 
predicted  mortality  was  9.9%  and  ranged  from  8.1%  in 
the  21-  to  30- volume  group  to  10.6%  in  the  6-  to  10-vol- 
ume  group. 

The  overall  mortality  for  the  study  population  was 
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TABLE  5.— Distribution  of  Comorbidities  in  Hospital  Volume  Groups 

Comorbidity 

1 to  5 
Cases,  % 

6 to  10 
Cases,  % 

11  to  20 
Cases,  % 

21  to  30 
Cases,  % 

31  to  50 
Cases,  % 

>50 

Cases,  % 

Overall 

P Value 

Chronic  obstructive 
pulmonary  disease  

. 6.7 

8.9 

6.6 

5.7 

4.7 

3.5 

6.6 

NS 

Coronary  artery  disease 

. 15 

18 

20 

19 

20 

23 

14 

NS 

Congestive  heart  failure 

. 5.7 

4.6 

3.5 

4.0 

0.5 

1.4 

3.9 

<.05 

Hypertension 

. 15 

18 

20 

19 

20 

23 

18 

NS 

Diabetes  mellitus 

. 20 

18 

19 

21 

16 

11 

18 

NS 

Chronic  renal  failure  

. 0.2 

0 

0 

0 

0 

0 

0.1 

NS 

Chronic  liver  disease  

. 3.3 

1.5 

0 

1.3 

3.5 

2.8 

2.1 

<.05 

Mesenteric  or  peripheral 
vascular  disease 

. 0.4 

1.0 

0.8 

0.9 

2.3 

1.4 

0.9 

NS 

Malnutrition  

. 5.7 

6.1 

6.2 

3.1 

5.9 

2.1 

5.2 

NS 

Average  No.  of  comorbidities/ 
patient  

. 1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.6 

NS 

NS  = not  significant 
•By  testing. 

TABLE  6 —Logistic  Regression  Analysis* 


Independent  Variable  P Value 


Year  of  operation NS 

Increasing  age < .05 

Male  sex < .05 

Race  NS 

Admission  type  NS 

Payer  source  NS 

Total  pancreatectomy  versus 

other  resections < .005 

Increasing  number  of 

secondary  diagnoses  <.0001 

Decreasing  hospital  volume  < .001 

NS  = not  significant 


'Dependent  variable  is  operative  mortality. 


TABLE  7.— Hospital  Volume  Assignments 


Hospital  Volume  Hospitals,  No.  (%)  Patients,  No.  (%) 


I to  5 210  (70)  510  (30) 

6 to  10  53  (18)  395  (23) 

II  to  20  20  (7)  258  (15) 

21  to  30  9 (3)  228  (13) 

31  to  50 4 (1)  171  (10) 

>50  2 (1)  143  (8) 


9.9%.  Crude  operative  mortality  decreased  with  increas- 
ing hospital  experience,  from  14.1%  in  low-volume  cen- 
ters to  3.5%  in  high-volume  centers  (Table  8).  This  rela- 
tionship was  significant  (P  = .0009  by  linear-regression 
analysis  and  x2  test).  The  crude  mortality  for  each  vol- 
ume group  was  risk-adjusted  to  account  for  significant 
differences  in  patient  characteristics  at  admission  as 
determined  by  logistic-regression  analysis  (Table  6). 
With  this  adjustment,  a significant  volume-outcome 
relationship  persisted  (Table  8). 

The  incidence  of  the  two  major  postoperative  com- 


plications, intra-abdominal  hemorrhage  and  infection, 
did  not  differ  significantly  among  the  volume  groups. 
The  mortality  associated  with  these  complications,  how- 
ever, decreased  as  hospital  volume  increased.  The  oper- 
ative mortality  associated  with  hemorrhage  and  infec- 
tion was  40%  and  27%,  respectively,  in  patients  treated 
at  low-volume  centers  compared  with  1 1%  and  1 1%  at 
high-volume  centers.  These  relationships  were  signifi- 
cant by  linear-regression  analysis  ( P - .02  for  hemor- 
rhage and  .007  for  infection). 

Discussion 

In  this  period  of  limited  resources,  increased  attention 
is  being  paid  in  the  United  States  to  the  most  efficient 
provision  of  health  care  services.  The  desired  goal  is  to 
provide  the  highest  quality  of  care  while  using  the 
fewest  resources.  It  has  been  suggested  that  for  certain 
complex  surgical  procedures,  including  heart  transplan- 
tation, coronary  artery  bypass,  and  hip  replacement,  the 
results  of  treatment  are  directly  linked  to  experience,  as 
measured  by  yearly  hospital  volume.13"16  We  examined 
the  possible  relation  between  hospital  volume  and  out- 
come in  patients  undergoing  major  pancreatic  resection 
for  malignancy. 

The  main  finding  in  this  study  was  a significant  rela- 
tionship between  hospital  volume  and  operative  mortali- 
ty for  patients  undergoing  pancreatic  resection  for  malig- 
nancy in  California  from  1990  through  1994.  The  sample 
size  was  large,  encompassing  1,705  patients  treated  at 
298  hospitals.  The  effect  of  hospital  volume  on  operative 
mortality  was  large,  with  a fourfold  difference  in  results 
between  the  lowest  and  highest  volume  providers.  There 
are  three  possible  explanations  for  this  finding.  First,  it  is 
possible  that  the  data  are  Hawed  and  that  systematic 
reporting  or  coding  errors  favor  the  highest  volume 
providers.  In  previous  studies  of  population  database 
reliability,  a 10%  to  30%  error  rate  in  diagnosis  and  pro- 
cedure coding  has  been  re  ported.  22JJ"!8  In  this  study,  con- 
cordance between  diagnosis  and  procedure  codes  was 
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TABLE  8 —Hospital  Volume  Outcome  Measures 

Length  of  Hospital  Overall  Resource  Patients  Discharged  Crude  Mortality,  Risk-Adjusted 


Hospital  Volume,  No.  Stay,  days’  Total  Charges,  Jt  Scotet  to  Home,  %%  Mortality  Rate,  %% 


I to  5 22.7  87,857  832  74.3  14.1  14.1 

6 to  10  22.7  76,593  813  80.0  10.4  9.6 

II  to  20  22.9  78,003  804  81.8  8.9  8.7 

21  to  30  20.2  70,959  626  92.1  5.7  6.9 

31  to  50  23.9  111,497  711  87.1  8.2  8.3 

>50  20.5  71,585  652  95.1  3.5  3.5 

Mean 22.3  83,479  769  82.1  9.9  9.9 


‘Not  significant  by  rank-sum  test,  t P < 0001  by  linear  regression  and  rank-sum  test,  t P < 0001  by  linear  regression  and  x‘  test. 


required  for  each  patient  as  part  of  the  inclusion  criteria, 
thereby  reducing  the  number  of  erroneously  coded 
patient  discharge  abstracts  from  further  analysis.  An 
error  rate  of  only  1%  has  been  identified  in  the  reporting 
of  the  end  point  of  patient  death  when  the  OSHPD  data- 
base has  been  reconciled  with  primary  data  from  individ- 
ual patient  medical  records.22  This  error  rate  is  not 
sufficiently  large  to  explain  the  differences  in  operative 
mortality  found  between  low-  and  high-volume  hospitals 
in  this  study. 

Second,  it  is  possible  that  differences  in  patient  char- 
acteristics could  account  for  the  observed  variations  in 
operative  mortality.  A number  of  patient  characteristics 
were  found  to  be  significantly  associated  with  the  risk  of 
postoperative  death  by  logistic-regression  analysis  in 
this  study,  including  age,  male  sex,  the  need  for  total 
pancreatectomy,  and  increasing  number  of  secondary 
diagnoses.  We  controlled  for  patient  characteristic  dif- 
ferences in  two  ways.  First,  the  data  were  pooled  by  hos- 
pital volume  so  that  the  number  of  patients  in  each 
volume  group  was  sufficiently  large  to  offset  small  dif- 
ferences in  patient  mix  at  any  one  hospital.  Second,  we 
adjusted  crude  operative  mortality  rates  with  the  patient 
characteristics  found  to  be  significant  in  the  logistic- 
regression  model  to  arrive  at  a risk-adjusted  mortality 
within  each  volume  group.  This  risk  adjustment  did  not 
alter  the  primary  finding  of  a significant  association 
between  hospital  volume  and  operative  mortality.  It  is 
possible  that  risk  factors  for  higher  operative  mortality 
were  present  but  not  identifiable  in  the  OSHPD  database 
and  that  the  distribution  of  patients  with  this  unknown 
risk  factor  was  skewed  toward  hospitals  with  low  vol- 
ume, but  this  seems  unlikely. 

Finally,  it  is  probable  that  the  findings  in  this  study  rep- 
resent true  differences  in  outcome  related  to  differences  in 
patient  care  in  hospitals  of  various  volume  groups. 

A number  of  pieces  of  supporting  evidence  suggest 
that  this  last  interpretation  of  the  data  is  correct.  First,  the 
overall  operative  mortality  of  9.9%  in  this  study  is  com- 
parable with  previously  reported  operative  mortality  rates 
in  other  large  population  studies,  including  the  nation- 
wide Department  of  Veterans  Affairs  experience  and  a 
nationwide  survey  by  the  American  College  of  Sur- 
geons.21-29 Second,  the  operative  mortality  of  the  highest 
volume  centers  in  this  study  mirrors  the  published  results 


of  other  high-volume  centers  around  the  world.4-6'9 
Finally,  two  recent  studies  have  examined  the  relation- 
ship between  hospital  volume  and  operative  mortality  for 
pancreatic  resection  in  the  states  of  Maryland  and  New 
York.19-20  The  findings  in  these  two  reports  and  the  current 
study  are  in  remarkable  agreement. 

Only  a limited  insight  into  possible  differences  in 
patient  care  leading  to  improved  operative  mortality  in 
the  high-volume  centers  could  be  gleaned  from  the 
OSHPD  database.  Whereas  the  rates  of  major  operative 
complications  of  hemorrhage  and  infection  were  similar 
in  all  hospital  volume  groups,  the  mortality  associated 
with  these  complications  decreased  significantly  with 
increasing  hospital  volume.  This  suggests  that  high-vol- 
ume  centers  have  developed  either  effective  treatment 
strategies  or  the  necessary  supporting  team  to  cope  with 
these  problems  or  both.  The  number  of  deaths  associat- 
ed with  hemorrhage  or  infection  was  relatively  small  and 
did  not  account  for  the  entire  observed  differences  in 
operative  mortality.  Thus,  other  factors  must  be  impor- 
tant, although  these  could  not  be  identified  with  the 
available  data. 

In  addition  to  reduced  operative  mortality,  high-vol- 
ume centers  were  found  in  this  study  to  have  reduced 
hospital  charges  and  resource-demand  scale  scores. 
These  were  independent  of  length  of  hospital  stay,  which 
did  not  vary  significantly  among  volume  groups.  High- 
volume  centers  were  significantly  more  likely  to  dis- 
charge patients  home,  whereas  low-volume  centers  used 
significantly  more  intermediate-care  facility  resources. 
Although  an  examination  of  actual  costs  would  be 
preferable  to  these  indirect  measures  of  resource  use, 
cost  data  were  not  available  in  this  database.  The  above 
findings  suggest,  however,  that  the  highest  volume  hos- 
pitals not  only  treat  patients  undergoing  pancreatic 
resection  for  malignancy  with  substantially  lower  opera- 
tive mortality,  but  also  accomplish  this  with  lower  costs. 
If  the  standard  of  care  defined  by  the  highest  volume 
hospitals  were  applied  statewide  in  1990  through  1994, 
108  additional  patients  would  have  survived  their  opera- 
tion, with  a savings  of  $20,580,099  in  hospital  charges. 

In  today’s  health  care  environment,  quality  of  care  is 
measured  not  only  in  patients’  clinical  outcome,  but  also 
in  cost-effectiveness.  In  California,  most  patients  under- 
going pancreatectomy  for  malignancy  were  treated  at 


300  WJM,  November  1996—' Vo  I 165,  No.  5 


Outcome  of  Pancreatic  Resection — Glasgow  and  Mulvihill 


hospitals  with  limited  experience.  This  study  shows  a 
strong  relationship  between  hospital  volume  and  out- 
come in  these  patients.  The  data  support  regionalizing 
high-risk  general  surgical  procedures,  like  pancreatecto- 
my for  malignancy,  as  a means  of  providing  the  most 
efficacious  and  cost-effective  care. 
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Epitomes 

Important  Advances  in  Clinical  Medicine 


Nuclear  Medicine 

David  K.  Shelton  )r,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  nu- 
clear medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and  an  authorita- 
tive reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  unfamiliar  with 
a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay  abreast  of  progress 
in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Nuclear  Medicine  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  David  K.  Shelton  Jr,  MD,  and 
the  panel. 


Radiation  Synovectomy 

Radionuclidh  therapy  in  joint  diseases  offers  physi- 
cians a cost-effective  alternative  method  for  treating  in- 
flammatory arthritis  when  standard  methods  of  treatment 
such  as  oral  anti-inflammatory  drugs,  intra-articular 
steroids,  sclerosing  agents,  or  surgical  synovectomy  fail. 
The  most  common  indications  for  synovectomy  are 
rheumatoid  arthritis,  psoriatic  arthritis,  calcium  py- 
rophosphate disease,  hemophiliac  arthropathy,  and  pig- 
mented villonodular  synovitis.  Much  of  the  experience 
with  radiation  synovectomy  comes  from  Europe,  al- 
though its  use  in  the  United  States  is  growing  slowly. 

Desirable  radionuclides  are  those  with  beta-particle 
emissions  capable  of  treating  or  destroying  inflamed  and 
diseased  synovium.  Beta  particles  are  effective  and  have 
limited  collateral  effects  because  radiation  from  the  beta 
particles  travels  only  about  1 to  3 mm  in  soft  tissues. 
Many  radiocolloids  have  been  used  experimentally  for 
synovectomy,  including  yttrium  Y 90,  chromic  phosphate 
P 32,  dysprosium  Dy  165,  holmium  Ho  166,  and  rhenium 
Re  1 86. 32P-Chromic  phosphate  is  the  only  radiopharma- 
ceutical agent  in  the  United  States  approved  by  the  Food 
and  Drug  Administration  for  radiation  synovectomy,  al- 
though WY  has  been  used  extensively  in  Europe. 

All  major  and  minor  joints  including  the  interpha- 
langeal  joints  can  be  treated  with  synovectomy,  although 
the  knee  is  most  commonly  treated.  The  technique  is 
straightforward  and  safe.  The  knee  is  fully  extended,  pre- 
pared with  povidone-iodine  solution,  and  then  the  site  of 
administration  is  anesthetized  with  a solution  of  1%  lido- 
caine.  An  18-gauge  needle  is  inserted  medial  to  the 
patella,  the  joint  space  is  entered,  and  fluid  easily  with- 
drawn. Technetium  Tc  99m  sulfur  colloid  (1  mCi,  37 
MBq)  is  administered,  and  images  are  obtained  to  show 
the  distribution  of  activity  throughout  the  joint  space.  A 
common  cause  of  treatment  failure  is  the  presence  of  ad- 
hesions or  loculations  preventing  the  spread  of  the  tracer 


throughout  the  joint.  32P-Chromic  phosphate  (6  mCi,  222 
MBq)  is  administered  to  the  knee  joint,  followed  by  the 
administration  of  20  mg  of  triamcinolone  as  the  needle  is 
slowly  removed.  The  knee  is  extended  and  flexed  several 
times  to  distribute  the  agent  throughout  the  joint  space. 
The  patient  is  placed  in  a knee  immobilizer  and  instructed 
to  restrict  activity  for  48  hours  to  lessen  the  risk  of  leak- 
age into  the  soft  tissues  and  lymphatic  system. 

Satisfactory  results  with  resultant  clinical  improve- 
ment have  been  reported  in  78%  to  84%  of  patients  hav- 
ing radiation  synovectomy.  This  procedure  with  the  use 
of  32P-chromic  phosphate  is  safe,  has  relatively  low  radia- 
tion exposure,  and  is  efficacious  in  the  management  of 
patients  with  inflammatory  arthritis  not  responsive  to  the 
usual  treatment  modalities.  No  serious  side  effects  have 
been  found  as  much  as  ten  years  after  treatment. 

ERNO  J.  GYETVAI.  MD 
CHARLES  W,  SUTTER.  MD 
Sacramento.  California 
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Radiodosimetry  in  Nuclear  Medicine 

Many  of  the  examinations  in  nuclear  medicine  compare 
favorably  with  other  diagnostic  examination  modalities  in 
radiology  with  regard  to  patient  dose.  Several  examples  of 
diagnostic  examinations  in  nuclear  medicine  provide  in- 
formation similar  to  that  obtained  by  conventional  radiog- 
raphy or  fluoroscopy  at  substantially  lower  doses. 
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Just  as  not  all  radiation  is  equally  damaging  after  a 
given  absorbed  dose,  not  all  tissues  are  equally  radiosen- 
sitive to  its  effects.  Laboratory  and  epidemiologic  inves- 
tigations have  shown  that  some  tissues  (for  example, 
bone  marrow)  are  at  greater  risk  of  radiogenic  cancer  and 
other  stochastic  effects  after  a given  equivalent  dose  than 
other  tissues  (such  as  bladder).  Tissue-specific  organ- 
weighting factors  (w  ) have  been  established  to  assign  a 
particular  organ  or  tissue  (T)  the  portion  of  the  stochastic 
risks  resulting  from  the  irradiation  of  that  tissue  com- 
pared with  uniform  whole-body  irradiation.  Tissue- 
weighting factor  values  range  from  0.01  (for  example,  for 
skin)  to  0.2  (for  gonads),  and  the  sum  of  all  wT  equals 
one.  The  sum  of  the  products  of  the  equivalent  dose  to  the 
organ  or  tissue  (Ht  ) and  the  tissue-weighting  factor  (wT) 
for  each  organ  or  tissue  irradiated  is  called  the  “effective 
dose”  (He) — that  is,  He  (Sv)  = IwtXHt  (Sv).  The  effec- 
tive dose  is  expressed  in  the  same  units  as  the  equivalent 
dose  (sievert  or  rem). 

The  effective  dose  provides  a means  to  compare  the 
risk  or  possible  detriment  between  various  x-ray  and  nu- 
clear medicine  examinations.  While  the  procedures  com- 
pared here  do  not  provide  exactly  the  same  diagnostic 
information,  the  advantages  with  regard  to  patient  dose 
from  some  nuclear  medicine  examinations  are  evident. 
For  example,  a radionuclide  gastroesophageal  reflux  ex- 
amination using  300  p.Ci  of  technetium  Tc  99m  sulfur 
colloid  results  in  an  He  of  about  0.3  mSv  (0.03  rem)  com- 
pared with  an  upper  gastrointestinal  examination  with  an 
H of  about  2.4  mSv  (0.24  rem).  Some  nuclear  medicine 
tests  not  only  result  in  a lower  patient  dose,  but  also  have 
a diagnostic  advantage  relative  to  their  radiographic 
counterpart.  For  example,  radionuclide  cystography  is 
more  sensitive  for  vesicoureteral  reflux  than  contrast  cys- 
tography and  (for  young  women)  results  in  an  ovarian 
dose  more  than  50  times  lower.  These  advantages  of  the 
nuclear  medicine  examinations  are  obtained  at  approxi- 
mately the  same  cost  as  their  x-ray  counterpart. 

In  addition  to  minimizing  patient  dose,  some  nuclear 
medicine  examinations  have  the  following  advantages: 
providing  whole-body  surveys  that  would  otherwise  re- 
quire multiple  computed  tomographic  scans  or  plain  film 
radiographs  (for  example,  tumor  imaging  with  gallium 
citrate  Ga  67  and  skeletal  imaging  with  technetium  Tc 
99m  medronate),  providing  functional  as  well  as  ana- 
tomic information  (for  example,  renal  imaging  with  tech- 
netium Tc  99m  mertiatide),  and  providing  organ  or  tissue 
perfusion  information  (for  example,  cardiac  perfusion 
with  technetium  Tc  99m  sestamibi). 

When  diagnostic  x-ray  examinations  require  extended 
periods  of  fluoroscopy  and  cine  radiography,  alternative 
nuclear  medicine  procedures  can  provide  lower  dose  al- 
ternatives. Examples  include  pulmonary  arteriograms 
versus  radionuclide  ventilation-perfusion  imaging  and 
coronary  arteriograms  or  ventriculography  versus  ra- 
dionuclide cardiac  perfusion  or  wall-motion  studies.  In 
these  examples,  not  only  is  there  an  advantage  to  the  nu- 
clear medicine  examinations  with  respect  to  H , but  they 
also  avoid  the  morbidity  and  mortality  (albeit  infrequent) 


associated  with  these  invasive  procedures,  and  are  sub- 
stantially less  expensive. 

JERROLD  T.  BUSHBERG,  PhD.  DABMP 
Sacramento,  California 
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Scintimammography — A New  Tool 
for  Breast  Cancer  Diagnosis 

Breast  cancer  is  the  second  most  frequently  diagnosed 
malignant  neoplasm  among  North  American  women,  and 
its  incidence  is  increasing  at  a rate  of  3%  per  year.  The  high 
morbidity  and  mortality  warrant  an  aggressive  approach  to 
the  diagnosis  and  treatment  of  carcinoma  of  the  breast. 
Three  methods  are  currently  used  for  breast  cancer  screen- 
ing: breast  self-examination,  breast  examination  by  a 
physician,  and  mammography;  together  they  have  a sensi- 
tivity of  85%.  Mammography  has  a positive  predictive 
value  of  only  15%  to  30%.  Abnormalities  identified  by 
screening  must  be  evaluated  for  malignancy  by  breast 
biopsy,  with  its  associated  physical,  psychological,  and 
economic  sequelae.  A number  of  techniques,  including  ul- 
trasonography, computed  tomography,  magnetic  resonance 
imaging,  positron-emission  tomography,  and  scintimam- 
mography (SMM),  are  currently  being  evaluated  as  non-in- 
vasive  means  of  characterizing  breast  abnormalities. 

The  technique  of  prone  dependent-breast  SMM  is  be- 
ing used  to  characterize  mammographic  or  clinical  find- 
ings. Patients  receive  technetium  Tc  99m  sestamibi  (a 
cationic  lipophilic  radiopharmaceutical  routinely  used  in 
myocardial  perfusion  imaging)  intravenously,  and  lateral 
images  are  acquired  with  the  patient  in  the  prone  position 
and  with  the  breast  dependent  from  the  imaging  table.  In 
153  lesions  for  which  breast  biopsy  was  warranted,  the 
sensitivity  of  SMM  was  92%,  specificity  was  89%,  the 
positive  predictive  value  was  81%,  and  most  important, 
the  negative  predictive  value  for  the  detection  of  carci- 
noma of  the  breast  was  96%.  The  uptake  of  99mTc-ses- 
tamibi  has  been  shown  to  be  generally  independent  of 
dense  breast  tissue  found  on  mammography.  Preliminary 
results  of  a multicenter  trial  of  673  patients  in  the  United 
States  and  Canada  show  that  sensitivity  was  85%,  speci- 
ficity was  81%,  the  positive  predictive  value  was  74%. 
and  the  negative  predictive  value  was  90%. 

Scintimammography  has  high  sensitivity  and  im- 
proves the  specificity  of  conventional  mammography  for 
the  detection  of  carcinoma  of  the  breast.  It  is  currently  be- 
ing evaluated  as  a technique  to  possibly  reduce  the  num- 
ber of  biopsies  of  the  breast  that  yield  negative  results  for 
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carcinoma.  It  can  be  used  to  resolve  difficult  cases  such 
as  women  with  breast  implants  or  very  dense  breasts  and 
those  who  have  had  surgical  or  radiation  therapy. 

IRA  J.  KHALKHALI.  MD.  FACR 
LINDA  DIGGLES.  CNMT 
Torrance,  California 
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Cholescintigraphy  in  Acute  and  Chronic 
Gallbladder  Dysfunction 

Gallbladder  disease  remains  a common  diagnostic 
dilemma.  More  than  20  million  Americans  have  gall- 
stones, and  yet  less  than  half  of  them  will  ultimately  have 
symptoms  of  acute  or  chronic  cholecystitis.  Anatomic 
studies  such  as  ultrasonography  or  computed  tomography 
may  detect  the  presence  of  gallstones  but  are  not  as  sen- 
sitive to  their  functional  relevance.  Functional  imaging  of 
the  gallbladder  and  hepatobiliary  system  with  cho- 
lescintigraphy can  help  to  make  the  specific  diagnosis  or 
can  exclude  gallbladder  dysfunction.  Most  patients  with 
acute  or  chronic  cholecystitis  have  gallstones.  About  5% 
of  patients  with  acute  cholecystitis,  however,  have  acal- 
culous  cholecystitis  due  to  functional  obstruction  of  the 
cystic  duct  with  secondary  inflammation  or  infection  of 
the  gallbladder  and  gallbladder  wall.  It  is  also  estimated 
that  about  5%  of  patients  with  chronic  cholecystitis  have 
acalculous  chronic  cholecystitis.  In  addition,  chronic  in- 
termittent symptoms  of  acalculous  gallbladder  dysfunc- 
tion due  to  the  cystic  duct  syndrome  and  gallbladder 
dyskinesia  can  develop. 

Functional  imaging  of  the  liver,  gallbladder,  and  he- 
patic ducts  is  accomplished  after  the  intravenous  adminis- 
tration of  a technetium  Tc  99m-iminodiacetic  agent  that  is 
rapidly  extracted  by  the  liver  and  excreted  into  the  com- 
mon bile  duct,  gallbladder,  and  small  bowel.  Chole- 
cystokinin  (CCK)  or  morphine  sulfate  can  be 
administered  as  part  of  the  examination  to  increase  the 
certainty  or  efficiency  of  the  examination.  Biliary  sludge 
may  develop  in  patients  with  prolonged  fasting,  and  pre- 
treatment with  CCK  (0.02  |xg  per  kg  of  body  weight)  may 
further  reduce  the  number  of  false-positive  examinations. 
Low  doses  of  morphine  (0.04  mg  per  kg)  can  be  used  to 
enhance  the  tone  at  the  sphincter  of  Oddi,  thereby  short- 
ening the  time  for  radiotracer  to  fill  the  gallbladder. 
Visualization  of  the  gallbladder  essentially  excludes  acute 
cholecystitis  with  a negative  predictive  value  of  99%. 
Nonvisualization  of  the  gallbladder  at  one  hour  and  four 
hours  is  highly  diagnostic  of  acute  cholecystitis.  Non- 


visualization of  the  gallbladder  at  one  hour  with  delayed 
visualization  at  four  hours  strongly  suggests  chronic 
cholecystitis.  The  sensitivity  and  specificity  for  chole- 
scintigraphy in  acute  cholecystitis  are  both  greater  than 
95%.  The  reported  sensitivity  for  the  ultrasonographic  di- 
agnosis of  acute  cholecystitis  is  24%  to  86%,  and  the 
specificity  is  60%  to  77%,  depending  on  whether  strict  or 
liberal  criteria  are  used. 

An  abnormal  gallbladder  ejection  fraction  after  intra- 
venous CCK  stimulation  can  help  to  diagnose  chronic 
acalculous  cholecystitis  and  other  acalculous  disorders 
such  as  the  cystic  duct  syndrome  and  gallbladder  dyski- 
nesia. A gallbladder  ejection  fraction  of  less  than  35% 
implies  dysfunction  and  indicates  that  symptomatic 
patients  may  benefit  from  cholecystectomy  even  if  ultra- 
sonography is  normal.  Biliary  scintigraphy  using  CCK 
may  also  help  to  detect  sphincter  of  Oddi  dysfunction, 
which  can  mimic  gallbladder  disease.  In  these  cases, 
sphincterotomy  rather  than  cholecystectomy  may  be  the 
treatment  of  choice. 

DAVID  K.  SHELTON.  MD 
ROBERT  C.  STADALNIK,  MD 
Sacramento,  California 
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Role  of  Lung  Scanning  in  Patients  With 
Pulmonary  Embolism 

Pulmonary  embolism  is  primarily  a manifestation  of  ve- 
nous thromboembolism.  The  major  risk  factors  in  a recent 
large  prospective  investigation  of  pulmonary  embolism  di- 
agnosis (PIOPED)  were  immobilization  for  three  days  or 
longer,  a major  operation  within  the  past  three  months, 
trauma  to  the  lower  extremities,  and  central  venous  ma- 
nipulation. In  PIOPED  patients  without  one  of  these  ma- 
jor risk  factors,  but  with  suggestive  signs,  symptoms,  and 
clinical  risk  factors,  the  prevalence  of  embolism  was  about 
20%:  in  those  who,  in  addition,  had  one  major  risk  factor, 
the  prevalence  was  about  30%;  in  those  with  two  or  more 
major  risk  factors,  the  prevalence  was  40%. 

The  utility  of  the  lung  scan  depends  on  the  results.  A 
normal  lung  scan  is  the  most  useful  because  it  excludes 
clinically  important  embolism.  This  occurs  in  about  20% 
to  30%  of  large  series.  A scan  with  two  or  more  medium- 
sized areas  that  are  aerated  but  not  perfused — one  in  pa- 
tients without  cardiopulmonary  disease — (“ventilation- 
perfusion  mismatch"),  occurs  16  times  as  frequently  in 


304  WJM,  November  1 996— Vol  165,  No.  5 


Epitomes — Nuclear  Medicine 


patients  with  embolism  as  without.  Likelihood  ratios 
(true-positive  divided  by  false-positive  results)  of  more 
than  10  or  less  than  0. 1 alter  prior  probabilities  enough  to 
influence  diagnostic  decisions. 

A “high-likelihood”  lung  scan  finding  means  an  em- 
bolism is  likely  present.  This  occurs  in  about  15%  to  20% 
of  series,  but  only  40%  of  persons  with  pulmonary  em- 
bolism have  this  result.  Most  patients  with  embolism 
(60%)  have  “intermediate-,”  “low-,”  or  very-low-out- 
come”  scans.  A “very -low-outcome”  result  has  a likeli- 
hood ratio  of  0.06,  indicating  that  the  presence  of  an 
embolism  is  unlikely.  An  “intermediate-outcome”  result 
has  a likelihood  ratio  of  1 .28,  so  the  prior  probability  is  in- 
significantly changed  by  the  scan  results.  This  result  often 
occurs  in  patients  with  a focal  infiltrate  on  the  chest  film. 
The  problem  with  a “low-outcome”  scan  is  that  it  has  a 
likelihood  ratio  of  0.33.  Thus,  when  a patient  is  at  high 
risk  for  pulmonary  embolism  with  a 40%  prior  probabil- 
ity, a low-outcome  scan  still  leaves  a post-test  probability 
of  18%  and  does  not  exclude  embolism.  A Canadian 
working  group  thinks  the  “low-likelihood-outcome”  read- 
ing should  be  abandoned,  especially  in  patients  with  se- 
vere cardiopulmonary  disease. 

The  introduction  of  spiral  computed  tomography  pro- 
vides a less  invasive  alternative  to  pulmonary  angiography 
for  documenting  the  presence  of  substantial  pulmonary 
embolism.  It  may  also  distinguish  between  acute  and 
chronic  embolism.  The  advantage  of  direct  demonstration 
of  an  embolus  is  that  it  leads  to  a therapeutic  decision. 

Currently,  however,  the  best  first-line  approach  may  be 
the  documentation  of  the  presence  or  absence  of  venous 
disease  in  conjunction  with  a lung  scan  and  chest  film. 
Excluding  venous  disease  by  appropriate  methods  indi- 
cates there  is  nothing  to  treat,  and.  in  fact,  such  patients 
who  are  untreated  have  a less  than  0.1%  probability  of  an 
embolic  event.  In  this  country,  duplex  ultrasonography 
with  compression  is  most  widely  used,  even  though  it  is 
operator  dependent  and  may  be  difficult  to  apply  in  obese 
patients  and  those  with  casts,  extremity  injuries,  or  a re- 
cent surgical  procedure.  Lung  scanning  and  evaluating  the 
deep  veins  in  those  with  nondiagnostic  (“intermediate-”  or 
“low-likelihood”)  lung  scan  results  can  settle  the  question 
of  pulmonary  embolism  noninvasively  in  about  70%  of 
cases. 

Finally,  because  the  vast  majority  of  patients  who  un- 
dergo lung  scanning  do  not  have  pulmonary  embolism,  a 
radionuclide  study  can  frequently  shed  light  on  the  patho- 
physiology of  the  clinical  problem;  for  example,  poorly 
aerated  areas  that  are  relatively  well  perfused  usually  re- 
sult from  acute  airway  obstruction. 

FRED  MISHKIN.  MD 

Torrance,  California 
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Use  of  Bone  Mineral  Measurements  in 
the  Management  of  Osteoporosis 

Osteoporosis  is  a systemic  disease  characterized  by  low 
bone  mass  and  microarchitectural  deterioration  of  bone 
tissue,  leading  to  enhanced  bone  fragility  and  increased 
fracture  risk.  The  World  Health  Organization  classifies  os- 
teoporosis by  levels  of  bone  mineral  density  (BMD)  into 
normal  (within  1 standard  deviation  [SD]  of  young  adult 
men),  osteopenia  (low  bone  mass,  — 1 to  —2.5  SD),  osteo- 
porosis (<  2.5  SD),  and  established  osteoporosis  (with  1 or 
more  fragility  fractures).  Osteoporotic  fractures  can  result 
from  minimal  trauma  to  a deficient  skeleton  and  occur 
most  commonly  in  the  spine,  wrists,  and  hips. 

Although  spine  fractures  are  the  most  common,  hip 
fractures  account  for  the  greatest  morbidity  and  costs  and 
have  an  associated  15%  to  20%  mortality.  Common  os- 
teoporosis risk  factors  such  as  age,  menopause,  and  thin- 
ness contribute  to  fracture  risk,  but  account  for  only  20% 
to  30%  of  risk  assessment.  A low  BMD  is  the  most  im- 
portant risk  factor,  reflecting  the  sum  of  all  other  risks.  A 
propensity  to  falls  and  a history  of  previous  fractures  fur- 
ther increase  risk.  Two  important  objectives  addressed  by 
bone  density  measurements  are  identifying  persons  at 
risk  and  determining  treatment  efficacy.  The  ultimate 
goal  is  primary  prevention,  but  secondary  prevention  of 
further  bone  loss  in  at-risk  persons  is  also  relevant. 

Commonly  measured  sites  are  the  proximal  femur, 
spine,  calcaneus,  and  radius.  The  sensitivity  for  fracture 
prediction  and  the  effect  of  disease  on  either  trabecular  or 
cortical  bone  loss  dictate  the  choice  of  the  site.  The  current 
techniques  use  x-ray  transmission  in  either  a single-energy 
mode  limited  to  peripheral  bones  or,  more  commonly,  a 
dual-energy  mode  for  body  parts  with  large  amounts  of 
soft  tissue  of  varying  composition.  Quantitative  computed 
tomography  of  the  spine  measures  true  density  in  a three- 
dimensional  mode,  but  it  is  less  precise  and  more  costly. 

The  fracture  probability  is  closely  linked  to  bone  den- 
sity levels.  A high  BMD  has  a low  risk  whereas  a low 
BMD  has  a high  risk.  Measuring  BMD  cannot  accurately 
predict  who  will  have  a fracture  any  more  than  measuring 
blood  pressure  can  predict  who  will  have  a stroke.  The  re- 
lationship of  bone  density  to  the  future  fracture  risk,  how- 
ever, is  stronger  than  that  of  blood  pressure  to  stroke  risk 
or  cholesterol  level  to  coronary  artery  disease  risk.  All 
measurement  sites  have  a strong  relationship  to  a future 
fracture  probability,  but  a hip  BMD  has  the  strongest  re- 
lationship to  a hip  fracture  risk. 

Because  persons  who  should  be  targeted  for  preven- 
tion are  asymptomatic,  the  first  priority  is  identifying 
those  at  risk,  a task  suited  to  bone  mineral  densitometry. 
A low  bone  mass  could  be  the  result  of  either  a failure  to 
achieve  adequate  peak  bone  mass  or  subsequent  bone 
loss.  In  either  case,  appropriate  management  can  main- 
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tain  or  increase  the  BMD.  thereby  reducing  the  future 
fracture  risk.  Lifestyle  changes  and  appropriate  medical 
therapy  have  been  shown  to  increase  the  BMD  and  to  re- 
duce fracture  risk. 

Almost  all  approved  drugs  act  by  reducing  bone 
resorption.  Estrogen  is  still  the  leading  drug  for  post- 
menopausal women,  but  alendronate  sodium  (a  biphos- 
phonate)  and  calcitonin  have  proven  efficacies.  Bone 
densitometry  results  can  substantially  influence  decisions 
about  beginning  estrogen  or  other  drug  therapy  and  pro- 
vide follow-up  to  assess  the  effects  of  therapy  and  future 
fracture  risk. 

JOHN  M.  VOGEL,  MD 
Sacramento,  California 

REFERENCES 

Consensus  Development  Conference:  Diagnosis,  prophylaxis,  and  treatment 
of  osteoporosis.  Am  J Med  1993;  94:646-650 

Cummings  SR.  Black  DM.  Nevitt  MC,  et  al:  Bone  density  at  various  sites  for 
prediction  of  hip  fractures — The  Study  of  Osteoporotic  Fractures  Research  Group 
Lancet  1993;341:72-75 

Kanis  JA,  Melton  LJ  III,  Christiansen  C,  Johnston  CC.  Khaltaev  N:  The  diag- 
nosis of  osteoporosis.  J Bone  Miner  Res  1994;  9:1 137-1 141 


Collimation  Approaches 
to  511 -keV  Imaging 

Positron-emission  tomography  (PET)  using  flude- 
oxyglucose  F 18  (ISFDG)  has  proved  effective  in  evaluat- 
ing patients  with  coronary  artery  disease,  especially  those 
in  whom  the  viability  of  myocardial  tissue  is  in  question. 
The  PET  evaluation  of  the  central  nervous  system  in  var- 
ious disorders  including  dementias,  stroke,  and  epilepsy 
has  been  well  established.  Recent  work  with  PET  imag- 
ing has  indicated  a possible  role  in  oncology,  especially 
in  evaluating  patients  with  melanoma,  colon  cancer,  lung 
cancer,  head  and  neck  tumors,  and  other  tumor  types  in- 
cluding lymphoma.  It  is  capable  of  detecting  lesions  as 
small  as  4 to  5 mm  and  has  been  shown  in  several  studies 
to  be  more  accurate  and  more  cost-effective  than  com- 
puted tomography  (CT)  or  magnetic  resonance  imaging 
in  the  staging  of  several  tumor  types.  The  major  draw- 
back to  PET  imaging  is  that  it  is  not  always  available,  al- 
though the  supply  of  PET  radiopharmaceutical  agents, 
especially  'FDG,  is  improving. 

To  reduce  the  overall  cost  of  using  PET  pharmaceuti- 
cals such  as  ISFDG,  an  attempt  has  been  ongoing  to  use 
conventional  Anger  camera  systems  for  detecting  511- 
keV  annihilation  radiation.  Two  approaches  appear  to  be 
emerging  using  the  Anger  camera.  One  involves  the  use 
of  specially  designed  high-energy  collimators  for  either 
dual-  or  triple-detector  systems.  The  other  relies  on  coin- 
cidence-detection circuitry  installed  in  conventional  dual- 
detector cameras. 

Several  studies  have  demonstrated  the  ability  to  image 
myocardial  metabolism  successfully  using  'FDG.  In  one 
study,  15  of  57  patients  were  found  to  have  mismatched 
defects  in  which  the  uptake  of  technetium  Tc  99m  ses- 


tamibi  was  reduced  whereas  the  use  of  ,8FDG  showed 
normal  or  increased  activity.  This  pattern  was  associated 
with  ischemia.  Matched  defects  were  seen  in  14  patients, 
consistent  with  myocardial  scarring,  and  7 had  both 
matched  and  mismatched  defects;  2 1 patients  had  normal 
studies.  A total  of  23  patients  underwent  coronary  an- 
giography within  three  months  of  the  dual-isotope  single- 
photon-emission CT  (SPECT)  study.  Coronary  artery 
stenosis  of  greater  than  70%  was  detected  using  dual-iso- 
tope  SPECT,  with  a sensitivity  of  100%  and  a specificity 
of  88%.  It  was  concluded  that  dual-isotope  SPECT  using 
'FDG  and  99mTc-sestamibi  was  an  excellent  way  to  iden- 
tify injured  or  dysfunctional  but  viable  myocardium. 
Works  in  progress  have  substantiated  this  technique,  and 
larger  studies  are  now  ongoing. 

The  use  of  'FDG-SPECT  has  been  compared  with 
that  of  'FDG-PET  imaging  in  patients  with  coronary 
artery  disease  and  those  with  malignant  tumors.  In  nine 
patients  with  heart  disease,  the  'FDG-SPECT  and  -PET 
images  were  shown  to  be  comparable  in  diagnostic  infor- 
mation regarding  the  amount  of  viable  myocardium.  In 
seven  of  eight  patients,  malignant  tissue  visualized  with 
'FDG  PET  was  seen  equally  well  with  SPECT.  Lesions 
not  visualized  with  l!FDG  SPECT  were  either  small  (<1.5 
cm)  or  were  benign. 

Several  published  studies  have  indicated  the  cost- 
effectiveness  of  conventional  PET  imaging  in  oncology 
compared  with  x-ray  and  CT  approaches.  The  sensitivity 
and  specificity  of  PET  far  exceed  those  of  CT,  making  it 
cost-effective  to  include  or  exclude  patients  from  surgical 
procedures  using  PET. 

There  are  little  published  data  to  support  the  onco- 
logic use  of  Anger  camera-collimated  systems  for  imag- 
ing 51 1-keV  pharmaceuticals.  The  resolution  for  older 
Anger  camera-collimated  systems  has  been  limited  thus 
far  by  highly  inefficient  sodium  iodide  detectors  for  51 1- 
keV  energies.  Poorly  shielded  systems,  energy-resolution 
limitations  for  51 1-keV,  and  resolution  limitations  of  ex- 
isting collimators  were  problematic.  Lesions  smaller  than 
12  mm  are  seldom  detected.  The  resolution  of  51 1-keV 
imaging  for  myocardial  perfusion  for  assessing  viability, 
however,  appears  to  be  good,  and  the  technique  is  now 
clinically  useful.  Recent  advances  in  camera  design,  in- 
cluding more  efficient  detectors,  improved  collimator  de- 
signs, and  better  energy  resolution  have  improved  image 
quality  to  the  point  where  some  institutions  are  beginning 
to  obtain  PET-quality  images  with  'FDG  SPECT. 

Anger  camera  detectors  with  coincidence-detection 
circuitry  have  recently  been  evaluated.  Clinical  trials  have 
shown  PET-quality  images  for  oncologic  applications.  As 
instruments  improve,  applications  will  grow  in  oncology 
as  well  as  in  cardiology.  Neuroimaging  is  competing  with 
excellent  SPECT  brain  imaging  techniques  using  single- 
photon neuroperfusion  agents.  Thus,  development  is 
likely  to  be  slower  with  regard  to  Anger  camera  PET  ra- 
diopharmaceutical agents  for  brain  imaging. 

The  feasibility  of  detecting  tumor  using  the  Anger 
camera  has  clearly  been  demonstrated,  and  this  technique 
may  prove  useful,  especially  in  evaluating  pancreatic 


306  W)M,  November  1996—' Vo  I 165,  No.  5 


Epitomes — Nuclear  Medicine 


masses,  recurrent  colon  cancer,  melanoma,  lymphoma, 
head  and  neck  tumors  and  other  tumor  types  now  being 
evaluated. 

ALAN  D.  WAXMAN,  MD 
Los  Angeles,  California 
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Detection  and  Localization  of 
Gastrointestinal  Bleeding 

Successful  treatment  of  gastrointestinal  bleeding  de- 
pends on  the  accurate  detection  and  localization  of  the  ac- 
tual bleeding  site.  Angiography  can  diagnose  and 
possibly  treat  a bleeding  site  if  the  patient  is  actively 
bleeding  during  the  examination  at  a rate  of  1 ml  or  more 
per  minute.  Most  patients  bleed  intermittently,  however; 
therefore,  angiography  may  fail  to  detect  the  bleeding 
site.  Scintigraphy,  on  the  other  hand,  can  determine 
whether  a patient  is  actively  bleeding  and  help  to  localize 
the  bleeding  site.  Foreknowledge  of  the  approximate 
bleeding  site  allows  an  angiographer  to  tailor  an  exami- 
nation, thereby  decreasing  the  time  of  an  examination, 
the  amount  of  contrast  medium  required,  and  a patient's 
radiation  exposure. 

Two  scintigraphic  techniques  are  available  for  detect- 
ing lower  gastrointestinal  bleeding:  technetium  Te  99m 
sulfur  colloid  and  technetium  Tc  99m-labeled  erythrocyte 
("mTc-RBC)  scans.  After  370  to  550  MBq  of  "mTc-sulfur 
colloid  is  administered,  flow  images  of  the  abdomen  and 
pelvis  are  acquired,  followed  by  sequential  static  or  dy- 
namic images  for  20  minutes.  The  presence  of  intralumi- 
nal activity  that  increases  with  time  and  is  seen  to  move 
within  the  bowel  indicates  acute  gastrointestinal  bleed- 
ing. 99mTc-Sulfur  colloid  scans  can  detect  active  bleeding 
rates  as  low  as  0.05  to  0. 1 ml  per  minute.  Although  the 
99mTc-sulfur  colloid  scan  is  the  most  sensitive  method  for 
detecting  gastrointestinal  bleeding,  it  will  detect  hemor- 
rhage only  if  the  patient  is  actively  bleeding  during  the 
brief  imaging  time  of  the  study.  The  role  of  99mTc-sulfur 
colloid  scans  is  limited  to  cases  of  unstable  patients 


bleeding  acutely  where  rapid  localization  of  the  bleeding 
site  before  surgery  or  angiography  is  necessary  or  where 
labeling  erythrocytes  is  not  feasible. 

99"’Tc-Labeled  erythrocyte  scans  (740  to  915  MBq  of 
activity)  are  performed  by  acquiring  flow  images,  fol- 
lowed by  sequential  static  or  dynamic  images  for  60  to  90 
minutes  or  until  bleeding  is  confirmed.  These  scans 
demonstrate  bleeding  rates  as  low  as  0. 1 to  0.2  ml  per 
minute.  To  detect  intermittent  bleeding,  delayed  imaging 
may  be  done  as  long  as  24  hours  after  the  99mTc-RBC  is 
administered.  The  recent  release  of  a commercially  avail- 
able in  vitro  kit  with  a labeling  efficiency  of  greater  than 
98%  has  improved  accuracy.  High  labeling  efficiency  of 
the  tagged  erythrocytes  is  necessary  because  free  sodium 
pertechnetate  Tc  99m  can  simulate  acute  hemorrhage. 
Therefore,  erythrocyte  labeling  should  be  done  using  ei- 
ther the  in  vitro  kit  or  a routine  in  vitro  technique.  Precise 
static  localization  of  the  site  of  bleeding  may  be  problem- 
atic with  99mTc-RBC  scans  because  blood  may  move  an- 
tegrade or  retrograde  within  the  bowel.  The  technique  of 
dynamically  viewing  acquired  bleeding  studies  in  a cine- 
matic loop  has  improved  the  accuracy  of  localizing  bleed- 
ing sites. 

A comparison  imaging  study  was  done  of  100  pa- 
tients with  lower  gastrointestinal  bleeding  in  which  a 
WnlTc-RBC  study  immediately  followed  the  use  of  a "mTc- 
sulfur  colloid  scan.  The  99mTc-sulfur  colloid  scan  detected 
only  4 cases  of  bleeding  whereas  the  99mTc-RBC  scans 
found  38.  The  sensitivity  of  the  99mTc-RBC  scans  was 
93%,  specificity  95%,  and  accuracy  94%. 

In  conclusion,  a cinematic  WmTc-RBC  scan  is  the  study 
of  choice  for  the  scintigraphic  evaluation  of  lower  gas- 
trointestinal bleeding.  Scintigraphy  can  be  used  to  detect 
active  bleeding  and  to  localize  the  bleeding  site  before  ex- 
pensive and  invasive  procedures  such  as  angiography  and 
surgery  are  done. 

RHONDA  A.  WYATT.  MD 

Fairfield,  California 
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was  wide,  and  no  generalizations  or  trends  can  be  de- 
duced with  regard  to  renal  biopsy,  treatment,  or  outcome. 

From  these  case  reports,  five  mechanisms  of  HAV-in- 
duced  renal  failure  have  been  proposed.  First,  prerenal 
azotemia  due  to  hypovolemia  caused  by  nausea,  vomiting, 
diarrhea,  and  anorexia  may  cause  a disturbance  of  the  re- 
nal circulation  with  the  subsequent  development  of  acute 
tubular  necrosis  and  acute  renal  failure.21  Second,  immune 
complex  deposition  of  various  types — IgG,  IgA,  IgM,  C3, 
and  Clq — has  been  documented  in  five  cases,  including 
the  current  case,  and  postulated  in  many  others. " I4-6--7  In 
cases  confirmed  by  a renal  biopsy,1  U4-2W7  immune  com- 
plexes are  accompanied  by  mesangial  hypercellularity 
with  varying  degrees  of  glomerular  involvement;  there 
was  no  tubular  immunologic  involvement.  Moreover,  viral 
particle  deposition  has  been  identified  in  kidney  speci- 
mens obtained  from  animals  infected  experimentally  with 
HAV.29  Third,  endotoxin  may  be  present  in  the  circulation 
of  patients  with  substantial  liver  impairment,  even  in  the 
absence  of  true  infection.30,31  Endotoxin  may  induce  renal 
vasoconstriction  with  possible  deposition  of  fibrin  and  in- 
creased sympathetic  tone,  which  may  lead  to  acute  tubular 
necrosis  and  acute  renal  failure.  Fourth,  hyperbilirubine- 
mia may  cause  vasoconstriction  of  the  renal  vasculature, 
leading  to  renal  failure.32  Fifth,  a direct  cytopathic  effect  by 
HAV  has  also  been  proposed  as  a cause  of  acute  renal  fail- 
ure.6 Furthermore,  it  should  be  noted  that  all  of  the  afore- 
mentioned factors  may  contribute  to  a multifactorial  cause 
of  HAV-induced  renal  failure. 

In  our  evaluation  of  the  current  case  of  HAV-induced 
renal  failure,  we  speculate  that  each  of  the  aforementioned 
mechanisms,  with  the  possible  exception  of  prerenal 
azotemia,  might  have  contributed  to  the  development  of 
transient  renal  failure  in  our  patient.  It  is  unlikely  that  her 
ibuprofen  use  caused  the  episode  because  of  the  negligible 
amount  of  ibuprofen  taken  and  the  urine  Hansel  stain  neg- 
ative for  eosinophils,  which  are  generally  present  in  cases 
of  drug-induced  acute  renal  failure.  Our  review  of  this  case 
and  the  relevant  literature  suggests  that  there  is  strong  evi- 
dence to  implicate  HAV  as  a cause  of — and  not  only  an  as- 
sociation with — acute  renal  failure.  It  remains  to  be 
elucidated  why  the  histopathologic  features  are  so  variable 
in  these  cases  of  HAV-induced  acute  renal  failure  and 
which  factors  predispose  a patient  to  have  immunologic 
involvement  versus  interstitial  and  tubular  involvement. 

Finally,  physicians  must  be  aware  of  the  spectrum  of 
systemic  involvement  associated  with  hepatitis  A.  includ- 
ing the  possibility  of  acute  renal  failure. 
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Intussusception  in  an  Adult 

MARK  A.  MARINELLA,  MD 
CHRISTOPHER  D.  CONLEY,  MD 
Ann  Arbor,  Michigan 

Intussusception  is  an  unusual  cause  of  abdominal  pain 
in  adult  patients,  accounting  for  only  5%  to  16%  of  all 
cases.12  Because  of  its  rarity  and  the  vagueness  of  its 
symptoms,  the  diagnosis  may  be  missed  or  delayed.  We 
report  this  case  of  intussusception  in  a man  to  alert  clini- 
cians to  its  possible  occurrence  and  to  illustrate  its  charac- 
teristic appearance  on  a computed  tomographic  (CT)  scan. 

Report  of  a Case 

The  patient,  a 44-year-old  man  with  no  previous  med- 
ical history,  presented  to  the  emergency  department  be- 
cause of  left  periumbilical  pain.  The  pain  began  three 
days  before  that,  awakening  him  from  sleep.  It  remained 
constant  in  the  left  periumbilical  area  without  radiation. 
He  had  an  episode  of  emesis  the  day  before  presentation, 
but  did  not  have  hematemesis,  hematochezia,  melena, 
fever,  chills,  flank  pain,  hematuria,  dysuria,  or  testicular 
pain.  He  had  had  a normal  bowel  movement  the  morning 
he  was  seen.  He  had  never  had  any  previous  episodes  of 
abdominal  pain  and  had  not  been  taking  nonsteroidal  anti- 
inflammatory drugs. 

The  patient  took  no  medication  and  did  not  smoke  or 
consume  ethanol.  His  temperature  was  37.4°C  (99.3°F), 
his  pulse  rate  was  88  beats  per  minute,  respirations  were 
18  per  minute,  and  his  blood  pressure  was  129/80  mm  of 
mercury.  The  results  of  a general  physical  examination 


(Marinella  MA.  Conley  CD:  Intussusception  in  an  adult.  West  J Med 
1996;165:311-312) 
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were  normal.  The  abdomen  was  soft  with  normoactive 
bowel  sounds  and  with  tenderness  over  the  left  periumbil- 
ical area.  There  was  no  organomegaly,  ecchymoses,  dis- 
tention, or  peritoneal  signs.  His  testicles  were  normal,  as 
were  all  hernial  orifices.  He  was  nontender  on  rectal  ex- 
amination, and  the  stool  was  negative  for  occult  blood. 

Laboratory  studies  revealed  a leukocyte  count  of  1 5 X 
109  cells  per  liter  ( 15,000  per  mm3),  with  0.75  (75%)  seg- 
mented neutrophils.  Serum  amylase,  lipase,  electrolytes, 
and  creatinine  levels  were  normal,  as  were  liver  function 
test  results  and  a urinalysis.  A plain  radiograph  of  the  ab- 
domen showed  focally  dilated  small  bowel  loops  in  the  left 
side  of  the  abdomen,  but  disclosed  no  evident  obstruction, 
free  air,  cholelithiasis,  pneumobilia,  or  nephrolithiasis. 

While  being  prepared  for  a CT  scan  of  the  abdomen, 
the  patient  had  increasing  pain,  emesis,  and  abdominal 
distention.  The  CT  scan  revealed  a small  mass  lesion  with 
fat  attenuation  in  the  cecum  with  areas  of  dilated  small 
bowel,  consistent  with  ileocecal  intussusception  (Figure 
1 ).  The  patient  had  a nasogastric  tube  placed  and  received 
intravenous  crystalloid  solution.  A surgical  consultant  ex- 
amined the  patient  and  the  CT  scan  and  recommended 
surgical  therapy. 

The  patient  was  taken  to  laparotomy  where  an  ileoce- 
cal intussusception  was  found  without  any  evidence  of 
gangrenous  bowel.  Several  centimeters  of  his  distal 
ileum,  which  contained  a lipoma,  were  resected.  The  op- 
eration and  his  postoperative  course  were  uneventful,  and 
he  was  discharged  five  days  later  feeling  well. 

Discussion 

Intussusception  in  an  adult  is  a rare  disorder  character- 
ized by  an  insidious  onset  and  vague  abdominal  com- 
plaints that  often  eludes  diagnosis.  Adults  may  have 
recurrent  symptoms  of  partial  small  bowel  obstruction  for 
several  weeks.  Other  symptoms  include  crampy  abdomi- 
nal pain,  nausea,  emesis,  abdominal  distention,  changes  in 
bowel  habits,  and  occult  gastrointestinal  blood  loss.1  Intus- 
susception is  much  more  common  in  children,  with  adult 


Figure  1. — An  abdominal  computed  tomographic  examination  of  the  abdomen  with  oral  contrast 
shows,  in  the  left  image,  a round,  2-cm  mass  centrally  within  the  distal  ascending  colon.  There 
are  multiple  loops  of  dilated  small  bowel.  In  the  right  image,  the  scan,  taken  about  6 cm  lower 
than  the  left  section,  shows  a crescentic  area  of  fat  attenuation  in  the  vicinity  of  the  cecum. 
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cases  accounting  for  only  5%  to  16%  of  all  cases. u An  in- 
tussusception occurs  by  the  telescopic  invagination  of  a 
bowel  segment  and  its  mesentery  (the  intussusceptum) 
into  the  lumen  of  adjacent  bowel  (the  intussuscipiens). 
Symptoms  of  bowel  obstruction  eventually  ensue,  and 
bowel  infarction  may  occur  due  to  compromise  of  the 
mesenteric  blood  supply.3 

The  vast  majority  of  small  bowel  intussusceptions  in 
adults  are  due  to  an  underlying  lesion  in  the  bowel  lu- 
men.1-1 The  most  frequently  involved  area  is  the  ileum, 
followed  by  the  duodenum  and  jejunum.  Most  intussus- 
ceptions arising  in  the  small  bowel  are  due  to  benign  neo- 
plasms, usually  lipomas.1-2'4  Other  causes  of  small  bowel 
intussusception  include  malignant  tumors — that  is,  sarco- 
mas— Meckel’s  diverticulum,  chronic  ulcers,  adhesions, 
a heterotopic  pancreas,  and  foreign  bodies.1-2 

Plain  radiographs  of  the  abdomen  may  be  normal,  or 
they  may  show  evidence  of  small  bowel  obstruction.  A 
barium  enema  study  classically  shows  the  “coiled  spring” 
sign  due  to  barium  layering  between  the  intussuscipiens 
and  the  intussusceptum.4  Computed  tomographic  scan- 
ning may  be  the  imaging  procedure  of  choice,  producing 
a characteristic  finding  of  multiple  layers  of  mesentery 
and  small  bowel.2-1  According  to  some  authors,  an  eccen- 
tric crescent  of  fat  attenuation  due  to  mesentery  is  the 


principal  finding  of  intussusception  on  a CT  scan.3  This 
finding  is  demonstrated  in  the  right-sided  image  in  Figure 
I and  is  caused  by  the  distal  small  bowel  and  its  mesen- 
tery prolapsing  into  the  cecum  and  proximal  ascending 
colon.  The  homogeneous  fat  attenuation  of  a lipoma  also 
contributes  to  the  diagnosis  and  can  be  seen  in  the  central 
distal  ascending  colon  in  the  left-sided  image  of  Figure  1 . 

The  treatment  of  intussusception  is  surgical.  Reducing 
an  intussusception  in  an  adult  with  the  use  of  enemas  is 
not  an  accepted  mode  of  therapy  and  should  not  be  at- 
tempted. Laparotomy  with  manual  reduction  and  resec- 
tion of  the  underlying  lesion  is  the  definitive  treatment.1-4 
Some  authors  advocate  examining  frozen  sections  to  con- 
firm the  benign  nature  intraoperatively.4 
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Current  Pharmacologic  Treatment  of 
Multiple  Sclerosis  Symptoms 

PETER-BRIAN  ANDERSSON,  MBChB,  BSC(MED)(HONS),DPhil,  and 
DONALD  E.  GOODKIN,  MD,  San  Francisco,  California 

About  350,000  persons  in  the  United  States  have  multiple  sclerosis,  and  primary  care  physicians  are 
often  called  on  to  provide  symptomatic  therapy  for  these  patients.  We  review  our  current  pharmaco- 
logic approach  to  the  management  of  multiple  sclerosis  exacerbations  and  the  symptoms  of  spastic- 
ity, fatigue,  bladder  and  bowel  involvement,  neurobehavioral  complaints,  pain  syndromes,  dystonic 
spasms,  and  tremor  and  ataxia. 

(Andersson  PB,  Goodkin  DE:  Current  pharmacologic  treatment  of  multiple  sclerosis  symptoms.  West  ) Med  1996; 
165:313-317) 


Multiple  sclerosis  is  the  most  common  cause  of 
neurologic  disability  affecting  young  adults  in  the 
Northern  Hemisphere.  It  is  estimated  that  350,000  per- 
sons in  the  United  States  are  affected  with  this  disease, 
and  primary  care  physicians  are  often  called  on  to  pro- 
vide these  patients  with  symptomatic  therapy.  We 
review  our  current  pharmacologic  approach  to  the  man- 
agement of  multiple  sclerosis  exacerbations  and  symp- 
toms that  frequently  occur  in  otherwise  clinically  stable 
patients.*  Multidisciplinary  care  and  disease-modifying 
therapies,  equally  important  topics,  are  reviewed  else- 
where.1'2 

Acute  Exacerbations 

Exacerbations  of  multiple  sclerosis  consist  of  the 
appearance  of  new,  or  worsening  of  old,  clinical  signs  or 
symptoms  that  last  more  than  24  hours  in  the  absence  of 
fever  or  infection.  Clinical  deterioration  in  conjunction 
with  fever  or  infection  is  considered  to  be  a “pseudoex- 
acerbation.” Pseudoexacerbations  should  be  considered 
in  any  patient  with  multiple  sclerosis  having  acute  or 
subacute  clinical  deterioration,  and  the  source  of  fever 
or  infection  should  be  identified  and  treated  before  con- 
sidering the  use  of  glucocorticosteroids. 

The  use  of  both  glucocorticosteroids3-6  and  corti- 
cotropin56 reduces  the  intensity  and  duration  of  the  neu- 
rologic disability  during  relapses,  though  the  intravenous 
(IV)  administration  of  1 gram  of  methylprednisolone 
sodium  succinate  each  day  for  three  to  five  days,  fol- 
lowed by  oral  prednisone  therapy  begun  at  60  mg  and 
tapered  gradually  during  the  subsequent  1 1 to  18  days,  is 
more  efficacious  than  the  intramuscular  administration 
of  corticotropin.5-7  Preliminary  evidence  suggests  similar 

*See  also  the  editorial  by  L.  B.  Krupp,  MD,  "Advances  in  the  Treatment  of 
Multiple  Sclerosis,”  on  pages  320-321  of  this  issue. 


efficacy  when  1 gram  of  methylprednisolone  is  adminis- 
tered orally,  and  this  route  of  administration  appears  to 
be  well  tolerated."  There  is  currently  no  consensus  as  to 
the  dose,  route  of  administration,  or  duration  of  steroid 
therapy  for  multiple  sclerosis  relapses,  though  data  for 
clinical  benefit3-6  exist  with  high  doses  only,  and  reduc- 
tions in  gadolinium  contrast  enhancement  of  acute 
plaques  are  dose  dependent.9  Further,  there  is  no  evi- 
dence that  steroid  treatment  of  multiple  sclerosis  relaps- 
es nor  long-term  (maintenance)  steroid  therapy  has  any 
effect  on  the  ultimate  course  of  the  disease  (reviewed  by 
Myers)."'  It  is  our  current  practice  to  treat  only  acute 
exacerbations  that  result  in  substantial  disability  with  1 
gram  of  methylprednisolone  given  IV  for  3 days,  fol- 
lowed by  60  mg  of  prednisone  administered  orally  and 
the  dose  tapered  over  1 1 days.  Until  a larger  clinical 
experience  is  published,  we  remain  reluctant  to  treat 
multiple  sclerosis  patients  with  1 gram  of  oral  methyl- 
prednisolone because  of  lingering  concerns  regarding 
toxicity. 

The  therapeutic  benefits  of  glucocorticosteroids  in 
acute  exacerbations  are  poorly  understood,  but  are  cur- 
rently postulated  to  be  attributable  to  one  or  more  of  the 
following  mechanisms  of  action: 

• Reduced  blood-brain  barrier  permeability  and 
resulting  tissue  edema,9" 

• Decreased  intrathecal  immunoglobulin  G synthesis 
and  complement  activation,10 

• Reduced  proinflammatory  cytokine  production,12 

•Immunosuppression  by  transforming  growth  factor 

(3,13  and 

• Reduced  expression  of  adhesion  molecules  on  vas- 
cular endothelium.14 

Patients  with  a first  episode  of  isolated  optic  neuritis 
appear  to  be  at  a reduced  risk  of  multiple  sclerosis 
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developing  for  the  following  two  years  when  treated 
with  IV  methylprednisolone,  250  mg  every  six  hours  for 
three  days,  followed  by  a tapering  course  of  oral  pred- 
nisone. This  benefit  is  not  observed  in  similar  patients 
treated  with  1 mg  per  kg  of  body  weight  of  oral  pred- 
nisone for  1 1 days.15  The  mechanism  for  this  apparent 
treatment  effect  is  unknown,  and  it  has  been  postulated 
that  glucocorticosteroids  reduce  T-cell  reactivity  to 
immunogenic  myelin  peptides  that  emerge  after  an  ini- 
tial episode  of  demyelination.16  It  is  our  practice  to  treat 
monosymptomatic  optic  neuritis  with  a regimen  of  1 
gram  of  IV  methylprednisolone  each  day  for  three  days, 
followed  by  prednisone,  60  mg  administered  orally  each 
day  for  six  days,  and  the  dose  tapered  by  10  mg  per  day 
thereafter. 

Spasticity 

Spasticity  is  characterized  by  a velocity-dependent 
increase  in  resistance  to  passive  or  active  movement  of 
muscles.  Spasticity  is  generally  associated  with  weak- 
ness, hyperreflexia,  extensor  plantar  responses,  sponta- 
neous muscle  spasms,  and  limb  stiffness.  Physical 
therapy — daily  active  and  passive  range-of-motion  exer- 
cises— and  splinting  are  essentials  of  management  to 
limit  the  development  of  contractures.17 

Before  initiating  pharmacologic  therapy  for  spastici- 
ty, it  is  important  to  recognize  that  limb  stiffness  often 
provides  support  for  ambulation.  Patients  with  spastici- 
ty that  is  associated  with  hip  flexor  weakness  may  lose 
their  ability  to  ambulate  if  spasticity  is  treated  too 
aggressively.  It  is  also  important  to  consider  the  possi- 
bilities of  subclinical  urinary  tract  infection  and  bladder 
or  bowel  distention  before  initiating  therapy  because 
these  conditions  may  aggravate  preexisting  spasticity. 

We  restrict  the  treatment  of  spasticity  to  ambulatory 
patients  without  severe  hip  flexor  weakness,  those  in 
whom  treatment  will  facilitate  personal  care  (for  exam- 
ple, turning  in  bed  or  intermittent  urethral  catheteriza- 
tion), and  patients  who  have  painful  spasms.  We  begin 
therapy  with  baclofen,  5 mg  two  or  three  times  each  day, 
and  increase  this  dose  by  5 mg  every  three  days  as  toler- 
ated. Frequent  telephone  contact  with  the  patient  is 
helpful  in  titrating  the  dosage.  Doses  approximating  30 
mg  each  day  are  generally  well  tolerated,  whereas  higher 
doses  increase  the  likelihood  of  adverse  symptoms  such 
as  weakness,  drowsiness,  and  leg  swelling.  Many  patients 
require  and  tolerate  daily  doses  approximating  80  mg, 
and  occasionally  a patient  may  respond  only  at  higher 
doses.  Patients  treated  with  baclofen  should  be  monitored 
for  possible  asymptomatic  elevations  of  aminotransferase 
levels,  and  patients  with  compromised  renal  function  may 
require  adjusted  dosage.  The  abrupt  termination  of  thera- 
py has  been  associated  with  agitated  behavior,  paranoid 
ideation,  and  seizures.  Optimal  results  are  achieved  when 
pharmacotherapy  is  coupled  with  muscle  stretching  exer- 
cises supervised  by  a physical  or  occupational  therapist.17 
Supplemental  oral  doses  of  diazepam,  1 to  2 mg,  or  cloni- 
dine,  0. 1 to  0.2  mg,  administered  two  or  three  times  each 
day  are  also  well  tolerated  and  may  be  used  to  advantage 


to  potentiate  the  therapeutic  effects  of  baclofen.18 
Although  the  use  of  dantrolene  sodium  is  often  effective 
in  patients  with  spasticity  resulting  from  central  nervous 
system  trauma,  its  benefits  in  patients  with  multiple  scle- 
rosis are  almost  always  overshadowed  by  unwanted 
weakness  and  sedation. 

Intrathecal  baclofen  administered  by  a subcutaneous 
self-contained  pump  represents  a reasonable  alternative 
route  for  patients  with  severe  spasticity  that  is  unre- 
sponsive to  oral  therapies  discussed  earlier.  This  route  of 
administration  achieves  fourfold  higher  cerebrospinal 
fluid  drug  concentrations  while  using  only  1%  of  the 
oral  dosage  generally  required  for  a treatment  effect.  A 
review  of  this  experience  suggests  that  more  than  95% 
of  patients  treated  with  intrathecal  baclofen  have  abate- 
ment or  abolition  of  spasticity  and  spasms.19  Surgical 
implantation  of  the  self-contained  pump,  occasional 
mechanical  or  connecting  tube  malfunction,  and  cost 
represent  obstacles  to  the  more  widespread  use  of  this 
therapeutic  application. 

Bladder  Symptoms 

About  75%  of  patients  with  multiple  sclerosis  have 
symptoms  of  bladder  dysfunction.20  Symptoms  of 
urgency,  frequency,  and  urge  incontinence  are  generally 
due  to  detrusor  spasticity,  whereas  hesitancy,  interrup- 
tion of  the  urinary  stream,  or  urine  retention  are  more 
frequently  associated  with  detrusor  hypotonicity  and 
incomplete  relaxation  of  the  internal  and  external 
sphincters  during  detrusor  contraction  (sphincter 
dyssynergia).  Distinguishing  these  two  types  of  bladder 
dysfunction  is  essential  when  attempting  to  provide 
effective  therapy. 

Measuring  the  amount  of  urine  voided  and  the 
postvoiding  volume  of  urine  remaining  usually  enables 
the  distinction  to  be  made  between  bladder  spasticity 
and  hypotonicity.  It  is  our  practice  to  catheterize  all 
symptomatic  patients  to  determine  the  postvoiding 
residual  volume  and  to  exclude  the  possibility  of  a uri- 
nary tract  infection  as  the  cause  of  symptoms.  Patients 
who  void  volumes  of  less  than  200  to  300  ml  and  who 
have  residual  volumes  of  less  than  100  ml  generally 
have  detrusor  spasticity  and  often  will  have  a reduction 
in  symptoms  with  anticholinergic  agents.  We  favor  the 
use  of  oxybutynin  chloride  in  doses  of  2.5  to  5.0  mg 
orally  two  to  three  times  each  day,  although  the  admin- 
istration of  propantheline  bromide,  15  mg  orally  three  to 
four  times  each  day,  is  equally  effective.  Both  medica- 
tions are  well  tolerated,  although  dryness  of  the  mouth 
and  constipation  are  commonly  experienced.  Patients 
who  void  volumes  of  greater  than  500  ml  and  who  have 
postvoiding  volumes  of  more  than  100  ml  generally 
have  a hypotonic  detrusor  muscle,  and  those  with  resid- 
ual volumes  in  excess  of  200  ml  often  have  associated 
sphincter  dyssynergia.  These  patients  are  often  respon- 
sive to  intermittent  self-catheterization,21-22  a procedure 
easily  taught  and.  in  our  experience,  more  effective  than 
administering  terazosin  hydrochloride,  5 mg  orally  three 
to  four  times  each  day.  Clinicians  who  lack  the 
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resources  to  teach  intermittent  self-catheterization  tech- 
niques should  consider  referring  symptomatic  patients 
to  a multiple  sclerosis  center  or  a urologist.  We  refer  to 
a urologist  all  patients  with  recurrent  urinary  tract  infec- 
tions or  incontinence  that  does  not  respond  to  these 
measures. 

Bowel  Symptoms 

Constipation,  evacuation  urgency,  and  incontinence 
occur  in  about  50%  of  patients  with  multiple  sclerosis.” 
These  symptoms  are  associated  with  abnormal  colonic 
pressures,  absent  postprandial  colonic  motility,  and 
functional  outlet  obstruction  during  defecation  by  an 
impaired  puborectal  muscle  and  anal  sphincter  relax- 
ation.24 Dietary  adjustments  with  regular  high-fiber 
meals,  bulk  formers,  laxatives,  enemas,  timed  voidings, 
and  digitalization  of  the  anus  often  alleviate  symptoms. 
Rectal  bags  are  occasionally  useful,  and  diversionary 
procedures  are  rarely  if  ever  indicated. 

Fatigue 

Fatigue  occurs  in  about  75%  of  patients  with  multi- 
ple sclerosis  and  is  typically  worse  during  afternoon 
hours  and  with  increased  ambient  temperature.25  It  is 
distinct  from  the  fatigue  seen  in  depression  and  sleep 
disorders,26  and,  in  contrast  to  fatigue  in  normal  controls, 
that  in  patients  with  multiple  sclerosis  is  overwhelming 
and  often  requires  the  patient  to  sit,  lie  down,  or  sleep. 
The  fatigue  of  this  disorder  correlates  poorly  with  the 
degree  of  functional  impairment  shown  on  neurologic 
examination.27,28 

Drug  intervention  coupled  with  the  training  of  ener- 
gy conservation  techniques  is  often  helpful  in  managing 
this  symptom.29  Amantadine  hydrochloride,  given  orally 
in  dosages  of  100  mg  once  or  twice  each  day,  is  effec- 
tive in  41%  to  62%  of  patients.26-28  Other  effective  med- 
ications include  pemoline,  37.5  mg,  or  fluoxetine 
hydrochloride,  10  to  20  mg,  administered  orally  once  or 
twice  each  day.  Anxiety  and  insomnia  are  occasional 
adverse  side  effects.  There  is  anecdotal  evidence  that 
patients  who  respond  to  these  agents  do  so  within  sever- 
al days  and  are  unlikely  to  respond  to  higher  doses.  A 
sustained  response  in  some  patients  may  be  facilitated 
by  treatment  regimens  that  include  one-week  drug  holi- 
days every  three  to  four  weeks. 

Depression  and  Inappropriate 
Expressions  of  Emotion 

Bipolar  affective  disease,  anxiety  disorder,  and 
depression  are  more  common  in  patients  with  multiple 
sclerosis  than  in  age-  and  sex-matched  groups.30-34 
Whether  these  conditions  are  directly  attributable  to 
cerebral  plaques  or  are  consequences  of  the  psychologi- 
cal stresses  associated  with  multiple  sclerosis  are  not 
known.  Therapy  for  depression  in  patients  with  multiple 
sclerosis  is  similar  to  that  for  the  general  population.  We 
administer  amitriptyline  starting  at  a dosage  of  25  mg 
each  evening  before  bed  and  increasing  this  dose  by  25 
mg  each  week  to  a maintenance  dose  of  75  to  100  mg 


each  day.  The  anticholinergic  properties  of  this  drug  are 
also  helpful  to  patients  with  symptoms  of  bladder  spas- 
ticity or  chronic  pain.  Patients  with  severe  fatigue  tend  to 
tolerate  this  drug  poorly  and  may  respond  more  favor- 
ably to  fluoxetine,  10  to  20  mg  administered  orally  each 
morning.  Patients  with  multiple  sclerosis  are  at  increased 
risk  for  suicide  compared  with  the  age-matched  general 
population.35  They  should  be  questioned  directly  about 
symptoms  suggestive  of  depression  at  each  medical  eval- 
uation, and  those  who  are  unresponsive  to  initial 
treatment  efforts  should  be  referred  for  psychiatric  con- 
sultation. 

Inappropriate  expressions  of  emotion  (pathologic 
laughter  or  weeping)  occur  in  10%  of  patients33  and  are 
generally  responsive  to  the  oral  administration  of 
amitriptyline  at  a dosage  of  10  to  75  mg  each  day.31 
Anecdotal  experience  suggests  that  oral  fluoxetine  in 
dosages  of  10  to  20  mg  each  day  is  equally  effective. 

Pain  Syndromes 

Pain  is  reported  to  occur  in  about  55%  of  patients 
with  multiple  sclerosis.36  Female  patients  and  patients 
older  than  40  years  appear  to  be  at  an  increased  risk. 
About  80%  of  these  patients  have  chronic  pain  syn- 
dromes. These  syndromes  are  characterized  by  extremi- 
ty dysesthesia,  back  pain,  leg  spasms,  and  abdominal 
pain  and  often  occur  in  conjunction  with  myelopathy. 

Chronic  Pain 

Chronic  dysesthetic  extremity  pain,  the  most  com- 
mon of  the  chronic  pain  syndromes,  is  generally  charac- 
terized as  a burning  or  raw  sensation  that  worsens  at 
night.  Administering  tricyclic  antidepressants  such  as 
amitriptyline  in  oral  dosages  of  25  to  150  mg  each  day 
is  partially  effective  in  40%  to  66%  of  treated 
patients.36,37  Regimens  consisting  of  carbamazepine 
given  in  dosages  of  100  to  200  mg  orally  three  times 
each  day  or  phenytoin,  100  mg  given  orally  three  times 
each  day,  appear  to  be  similarly  effective.  Occasionally 
a patient  will  respond  to  transcutaneous  nerve  stimula- 
tion techniques  and  cognitive  behavioral  therapy  in  the 
context  of  a comprehensive  pain  management  program. 

Chronic  lumbosacral  pain  is  frequently  associated 
with  mechanical  stress  on  the  spine,  with  spasticity  and 
weakness.  Physical  therapy  and  nonsteroidal  anti- 
inflammatory agents  are  frequently  of  benefit.  It  is 
important  to  maintain  vigilance  for  radiculopathy  from 
disc  herniation  because  patients  with  multiple  sclerosis 
commonly  have  associated  degenerative  disc  disease.36 

Painful  tonic  spasms  of  the  limbs  are  commonly  trig- 
gered by  tactile  stimuli,  positional  change,  decubitus, 
and  urinary  tract  infections.  Antibiotic  treatment  of 
obvious  or  subclinical  infections  is  often  effective.  The 
use  of  baclofen  in  dosages  similar  to  those  required  for 
the  management  of  spasticity  is  reported  to  be  effective 
therapy  in  about  two  thirds  of  patients.36 

Acute  Pain 

The  acute  pain  syndromes  in  multiple  sclerosis 
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include  trigeminal  neuralgia,  painful  dysesthesia, 
Lhermitte’s  sign,  or  dystonic  spasms  (vide  infra). 
Trigeminal  neuralgia  is  more  commonly  bilateral  (31% 
versus  10%)  and  seen  at  a younger  age  (50  versus  63.5 
years),38  but  it  is  otherwise  indistinguishable  from 
trigeminal  neuralgia  occurring  in  patients  who  do  not 
have  multiple  sclerosis.  Each  of  these  conditions  is  gen- 
erally partially  or  completely  responsive  to  the  adminis- 
tration of  carbamazepine,  100  to  200  mg  administered 
orally  two  or  three  times  each  day.39-4"  Phenytoin,  100  to 
200  mg  two  or  three  times  each  day,41  and  baclofen,  10 
to  30  mg  one  to  three  times  each  day,42  are  similarly 
effective  alternatives,  and  early  experience  with 
gabapentin,  300  to  400  mg  three  times  a day,  has  been 
promising.  Percutaneous  trigeminal  rhizotomy  may  be 
indicated  for  medically  refractory  cases. 

Dystonic  Spasms 

Dystonic  spasms  or  “tonic  seizures”  consist  of 
paroxysmal  tonic  posturing  that  affects  one  or  more 
extremities  and  occasionally  affects  one  side  of  the  face. 
In  most  patients,  dystonic  spasms  are  painful  and  stereo- 
typed, spreading  over  the  involved  area  over  several  sec- 
onds and  at  times  crossing  the  midline.  They  may  last  as 
long  as  two  minutes,  be  preceded  or  followed  by  senso- 
ry disturbances,  and  recur  repeatedly.  Frequently  these 
spasms  are  triggered  by  hyperventilation,  movement,  or 
tactile  stimulation  of  the  limb.  Some  patients  suggest 
that  alcohol  consumption  may  trigger  an  event. 
Dystonic  spasms  bear  no  relation  to  the  degree  of  under- 
lying spasticity  and  are  differentiated  from  simple  flex- 
or spasms  by  the  greater  intensity  of  the  pain,  longer 
duration,  stereotypy,  the  possible  presence  of  sensory 
symptoms,  and  triggering  factors.  Dystonic  spasms  are 
not  epileptic,  do  not  impair  consciousness,  and  general- 
ly respond  well  to  the  use  of  carbamazepine  or  pheny- 
toin orally  in  dosages  of  100  to  200  mg  two  to  three 
times  each  day. 

Tremor  and  Ataxia 

Tremor  and  ataxia  are  among  the  most  debilitating 
consequences  of  multiple  sclerosis.  These  disorders  are 
poorly  responsive  to  pharmacotherapy.  The  use  of  clon- 
azepam, 0.5  to  2 mg  orally  one  to  four  times  each  day,25 
and  primidone,  125  to  250  mg  orally  two  to  three  times 
each  day,  is  partially  effective  in  a few  patients. 
Occasionally  a patient  may  be  partially  responsive  to  the 
administration  of  propranolol  hydrochloride,  20  to  40 
mg  orally  two  to  three  times  a day.  Inhaled  marijuana  is 
not  beneficial,43  and  isolated  reports  of  success  with 
other  agents,  including  isoniazid,  carbamazepine,  aceta- 
zolamide,  and  glutethimide,  have  not  been  confirmed  in 
practice. 
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Editorials 


A Primer  for  Clinicians  on  Mushroom 
Poisoning  in  the  West 

The  history  of  mushrooms  is  surrounded  by  much  mys- 
tery and  superstition.  This  mystique  is  perhaps  most  com- 
monly associated  with  the  mushroom’s  poisonous 
reputation.  Most  mushroom  species,  however,  are  not  poi- 
sonous; of  the  5,000  known  species  of  mushrooms,  fewer 
than  100  are  poisonous  to  humans.  Poisonous  mushrooms 
have  no  characteristic  smell  or  taste  and  often  resemble 
edible  mushrooms.  Cooking  seldom  destroys  the  deadly 
toxins.  This  poses  a possibly  lethal  risk  for  novice  enthu- 
siasts of  mushroom  hunting. 

Hunting  and  consuming  of  wild  mushrooms  have  be- 
come increasingly  popular,  an  epicurean  delight  for  some, 
and  for  others,  a means  of  subsistence.  Unfortunately,  er- 
rors in  identification  lead  to  many  thousands  of  reported 
poisonings  all  over  the  world  each  year.  Almost  10,000 
mushroom  exposures  are  reported  annually  to  the  Ameri- 
can Association  of  Poison  Control  Centers,  representing 
just  under  1%  of  their  calls.1  Whereas  severe  mushroom 
poisonings  fortunately  are  rare,  about  100  to  200  fatalities 
per  year  due  to  mushroom  poisoning  occur  in  the  United 
States  and  Europe.  Moreover,  90%  to  95%  of  deaths  are 
caused  by  a single  species.  Amanita  phalloides.  This 
species  is  reported  with  increasing  frequency  in  this  coun- 
try, especially  along  the  West  Coast.2 

The  prevention  of  mushroom  poisoning  by  increased 
knowledge  continues  to  be  a reasonable  goal.  With  cau- 
tion, collecting  and  cooking  wild  mushrooms  is  relatively 
safe.  Unfortunately,  edible  and  nonedible  mushrooms  are 
frequently  misidentified  by  mushroom  collectors.  As  the 
saying  goes,  “There  are  old  mushroom  hunters  and  bold 
mushroom  hunters,  but  there  are  no  old,  bold  mushroom 
hunters.”  Thus,  more  emphasis  on  public  education 
through  service  announcements  could  be  warranted  and 
cost  effective  if  directed  at  appropriately  targeted  groups 
and  at  appropriate  times  of  the  year.  The  article  in  this  is- 
sue by  Jeffrey  Jacobs,  MD,  MPH;  Julie  Von  Behren, 
MPH;  and  Richard  Kreutzer,  MD,  “Serious  Mushroom 
Poisonings  in  California  Requiring  Hospital  Admission, 
1 990  Through  1 994,”  provides  from  their  database  some 
of  this  needed  demographic  targeting.3 

One  of  the  most  interesting  findings  in  this  report  is 
the  increased  incidence  of  hospitalization  for  mushroom 
poisoning  in  children  younger  than  5 years.  This  point 
certainly  behooves  parents  to  teach  small  children  not  to 
eat  any  mushroom  they  come  across.  Jacobs  and  co- 
workers report  that  certain  counties  in  California,  such  as 
Los  Angeles,  Riverside,  San  Bernardino,  Orange,  San 
Diego,  Santa  Clara,  and  Fresno,  have  the  most  hospital 
admissions  and  that  Humboldt,  Merced,  Yolo,  Riverside, 
Fresno,  Marin,  and  San  Luis  Obispo  counties  have  the 
highest  incidence.  They  also  note  that  there  is  an  in- 
creased incidence  of  poisoning  in  the  months  July 
through  October.  These  geographic  locations  and  times  of 


year  reflect  not  only  natural  growth  patterns  of  mush- 
rooms, but  probably  also  the  increased  incidence  of 
mushroom  collecting  because  of  the  higher  population 
concentrations  in  these  locations  and  an  increased  focus 
on  the  out-of-doors  during  these  months.  We  could  con- 
clude that  educational  efforts  for  poisoning  prevention  in 
California  should  occur  beginning  in  the  summer  and  in 
the  above-mentioned  counties.  Mushroom  collectors 
should  know  how  to  identify  mushrooms  with  absolute 
certainty,  and  if  there  is  even  the  slightest  concern,  leave 
it  there! 

If  there  is  any  problem  in  the  methods  of  their  study,  it 
would  be  under  identification  of  cases  of  serious  mush- 
room poisoning  because  of  incorrect  diagnostic  coding. 
Death  due  to  mushroom  poisoning  may  be  hidden  be- 
cause fatalities  may  be  recorded  as  hepatic  failure,  in- 
creased intracranial  pressure,  and  the  like.  Also,  the 
species  involved  unfortunately  could  not  be  determined 
from  their  database. 

Because  the  total  prevention  of  mushroom  poisonings 
is  a goal  likely  never  to  be  reached,  it  is  important  for  clin- 
icians to  focus  on  diagnosis  and  treatment.  The  differential 
diagnosis  of  mushroom  poisoning  includes  food  poison- 
ing, gastroenteritis,  infectious  colitis,  acetaminophen  over- 
dose, carbon  tetrachloride  ingestion,  psychosomatic 
symptoms,  or  psychoses.  As  with  any  clinical  problem, 
the  diagnosis  of  mushroom  poisoning  must  at  least  be  con- 
sidered in  a patient  with  the  appropriate  symptoms. 

Based  on  the  classification  of  toxin  and  clinical  symp- 
toms, there  are  different  types  of  mushroom  poisoning, 
including  syndromes  caused  by  A phalloides,  Cortinarius 
orellaims,  Gyromitra  species,  Amanita  muscaria, 
Amanita  pantherina , psilocybin,  gastrointestinal  mush- 
room, Coprinus  quadrifidus , and  Paxillus  involutus.  Poi- 
sonings caused  by  A phalloides,  C orellanus , or  Gyro- 
mitra or  Paxillus  species  are  generally  serious  and  often 
require  intensive  care  treatment.  Considerable  differences 
in  symptoms  may  be  seen  with  the  various  mushroom 
species  due  to  seasonal  and  location  variance  in  the  toxin 
content,  variance  in  oral  bioavailability,  differences  in 
metabolic  activation,  and  differences  in  toxin  susceptibil- 
ity.4 In  general,  these  symptoms  can  include  nausea,  vom- 
iting, abdominal  cramping,  diarrhea,  chills,  thirst,  oliguria 
or  anuria,  weakness,  dizziness,  diaphoresis,  hyperthermia, 
muscarinic  symptoms,  vertigo,  bradycardia,  hypotension, 
headache,  euphoria,  disorientation,  hallucinations,  and 
seizures. 

Most  patients  present  with  gastrointestinal  symptoms. 
It  is  important  to  establish  the  latency  period  of  symptoms 
after  ingestion  as  this  can  help  determine  which  of  the  var- 
ious syndromes  are  most  likely.  For  example,  of  all  fatal 
mushroom  poisonings,  90%  to  95%  are  attributable  to  A 
phalloides , with  symptoms  that  range  from  those  of  gas- 
troenteritis to  fulminant  hepatic  failure.  Symptoms  of  gas- 
troenteritis begin  6 to  24  hours  after  the  initial  ingestion  of 
the  mushroom,  characterized  by  severe,  crampy  abdomi- 
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nal  pain;  nausea;  vomiting;  and  watery  diarrhea.  Hepatic 
failure  can  be  seen  as  early  as  48  hours  after  ingestion.  In 
fatal  cases,  death  occurs  6 to  1 6 days  after  ingestion. 

The  diagnosis  of  mushroom  poisoning  is  based  on 
careful  history  taking  primarily,  the  identification  of  left- 
over mushrooms,  chemical  analyses,  or  both.  It  is  impor- 
tant to  elicit  the  first  onset  of  symptoms  and  any  symptoms 
that  others  who  shared  in  the  ingestion  might  have  had.  If 
possible,  it  is  helpful  to  know  the  species  involved,  includ- 
ing the  amount  and  type  of  preparation. 

Toxins  from  mushroom  remnants  can  be  identified  by 
chemical  analysis  using  thin-layer  chromatography,  high- 
performance  liquid  chromatography,  or  gas  chromatogra- 
phy and  mass  spectrometry.  In  those  patients  with 
suspected  A phalloides  poisoning,  body  fluids  can  be  an- 
alyzed for  a-amanitine  by  a recently  developed  radioim- 
munoassay.4 Measuring  alkaline  phosphatase  isoenzyme 
levels  may  be  helpful.  Unfortunately,  positive  identifica- 
tion is  often  not  made;  in  less  than  5%  of  the  cases  is  the 
mushroom  species  actually  identified.1  Whether  posi- 
tively identified  or  not,  when  a clinician  suspects  the  pres- 
ence of  mushroom  poisoning,  he  or  she  should  contact  the 
local  poison  control  center.  The  poison  control  center 
staff  can  provide  much-needed,  appropriate,  and  detailed 
information  on  treatment. 

The  initial  laboratory  evaluation  should  include  pro- 
thrombin time,  platelet  count,  complete  blood  count, 
blood  gas,  and  serum  glucose,  electrolytes,  phosphate, 
creatinine,  urea,  alanine  and  aspartate  aminotransferase, 
lactate  dehydrogenase,  and  alkaline  phosphatase  levels.  If 
available,  factor  analysis,  fibrinogen,  and  lactate  levels 
may  be  helpful. 

Because  of  the  possible  development  of  fulminant  he- 
patic failure,  clinicians  must  be  watchful  for  rising  hepatic 
enzyme  levels,  especially  in  those  patients  with  A phal- 
loides poisoning.  Throughout  the  patient’s  course,  basic 
laboratory  measurements  should  be  observed  at  selected 
intervals  and  even  as  long  as  a few  months  after  the  event. 

Appropriate  routine  treatment  includes  hydration  and 
electrolyte  replacement,  primary  and  secondary  detoxifi- 
cation, and  sometimes  specific  antidotes.  For  example, 
specific  therapy  for  A phalloides  ingestion  includes  the  ad- 
ministration of  silibinin  and  penicillin  G.  Because  delay 
following  ingestion  until  treatment  is  common,  the  effi- 
cacy of  both  primary  and  secondary  detoxification  is  lim- 
ited. Nevertheless,  induced  emesis  and  gastric  lavage  are 
indicated.  Because  of  extensive  enterohepatic  circulation 
of  a-amanitine  and  other  toxins,  the  repeated  administra- 
tion of  activated  charcoal  is  recommended.  Secondary 
detoxification  with  forced  diuresis  and  saline  catharsis  is 
also  indicated.  Hemodialysis  and  plasmapheresis  are  less 
efficient.  Supportive  measures  can  include  oxygen,  cardiac 
monitoring,  and  the  administration  of  atropine  sulfate  if 
muscarinic  effects  are  present. 

If  the  patient  progresses  to  hepatic  dysfunction,  diges- 
tive tract  decontamination,  the  repletion  of  clotting  fac- 
tors, and  protein  intake  restriction  are  appropriate  initial 
steps.  In  patients  exhibiting  hepatic  dysfunction,  immedi- 
ate consultation  with  a hepatologist  and  preferably  with  a 


liver  transplantation  unit  is  mandatory.  In  the  most  serious 
cases,  early  transfer  to  a liver  transplantation  center  is  im- 
portant to  identify  appropriate  candidates  and  to  begin  the 
search  for  a donor  organ.  Liver  transplantation  offers  de- 
finitive therapy  for  selected  severely  poisoned  patients.  In 
addition,  auxiliary  transplantation  has  been  recently 
shown  in  a few  cases  to  be  an  excellent  option  because 
this  transplant  can  be  removed  and  the  patient  taken  off 
immunosuppression  after  the  native  liver  regenerates.  A 
poor  outcome  is  more  likely  if  the  decision  for  liver  trans- 
plantation is  delayed  too  long. 

On  the  other  hand,  we  certainly  would  not  wish  to  pur- 
sue this  form  of  therapy  for  patients  who  would  recover 
spontaneously.  Reasonable  prognostic  indicators  are 
available  from  somewhat  limited  data,  and  criteria  for  in- 
dications of  liver  transplantation  have  been  developed.  In- 
dications for  transplantation  include  primarily  a markedly 
prolonged  prothrombin  time  that  is  only  partially  cor- 
rectable and  a constellation  of  findings  that  can  include 
metabolic  acidosis,  hypoglycemia,  hypofibrinogenemia, 
reduced  factor  levels,  and  an  increased  serum  ammonia 
level  following  a pronounced  elevation  in  serum  amino- 
transferase levels.  Clinicians  should  not  wait  for  hepatic 
failure  to  advance  to  hepatic  encephalopathy,  azotemia,  or 
jaundice.-3 

In  summary,  the  article  by  Jacobs  and  colleagues  helps 
to  emphasize  important  points  about  mushroom  poison- 
ing, including  prevention,  diagnosis,  and  treatment.  Mor- 
tality from  mushroom  poisoning  has  decreased  in  recent 
decades  due  to  the  vast  improvements  in  critical  care  treat- 
ment, poison  control  center  information,  and  the  availabil- 
ity of  liver  transplantation.  Historically,  A phalloides 
syndrome  has  carried  a mortality  of  greater  than  50%.  but 
with  improved  treatment  in  recent  years,  this  has  dropped 
to  less  than  20%.  The  cases  of  the  five  patients  mentioned 
in  the  introduction  to  this  article  demonstrate  the  wide 
spectrum  of  outcomes  of  mushroom  poisonings,  with 
three  recovering  in  a few  days,  one  requiring  liver  trans- 
plantation, and  one  dying  without  appropriate  therapy.3 
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Advances  in  the  Treatment  of 
Multiple  Sclerosis 

In  the  past  decade  there  has  been  a dramatic  evolution 
in  the  treatment  and  management  of  multiple  sclerosis.  In 
the  past,  the  major  management  issue  for  clinicians  was 
whether  "to  tell  or  not  to  tell  the  patient”  (the  diagnosis). 
Now  clinicians  and  patients  are  asking,  “With  which  drug 
therapy  do  we  start  and  when?” 

Both  scientific  and  technical  advances  have  con- 
tributed to  this  change.  Through  studies  of  immunopatho- 
genie  mechanisms,  we  have  enhanced  our  understanding 
of  the  role  of  activated  T cells,  proinflammatory  and  anti- 
inflammatory cytokines,  and  interactions  between  T-cell 
receptors,  antigen-presenting  cells,  and  major  histocom- 
patibility structures  (trimolecular  complex).  This  has  led  to 
new  treatment  approaches  targeted  to  specific  pathogenic 
mechanisms.  These  include  T-cell  vaccination,  mono- 
clonal antibodies  directed  at  the  trimolecular  complex,  and 
immune  modulators  such  as  the  interferons  or  roquinimex, 
a drug  with  effects  on  diverse  immune  cell  populations. 
Magnetic  resonance  imaging  has  added  substantially  to 
the  understanding  of  multiple  sclerosis  disease  activity  and 
provides  a marker  of  disease  progression. 

As  of  this  writing,  there  are  two  Food  and  Drug  Ad- 
ministration (FDA)-approved  drugs  available  for  pa- 
tients with  relapsing  multiple  sclerosis.  Both  are 
interferon  betas.1-2  The  first  product,  Betaseron,  produced 
by  Berlex,  became  available  in  1993.  By  the  spring  of 
1996,  Avonex,  produced  by  Biogen,  was  also  approved. 
In  September  1996,  the  advisory  panel  for  the  FDA  re- 
viewed a phase  III  clinical  trial  with  copolymer  I and 
recommended  approval.-1  Thus,  by  1997  it  is  probable 
that  at  least  three  drugs  will  be  on  the  market  in  the 
United  States  designed  to  alter  the  natural  history  of  mul- 
tiple sclerosis. 

With  so  many  new  and  exciting  developments,  inves- 
tigators and  clinicians  tend  to  focus  on  disease  prevention. 
Consensus  panels  have  met  to  discuss  which  medications 
will  decrease  the  likelihood  of  relapse,  yet  not  produce 
adverse  side  effects;  which  will  slow  progression;  and 
which  patients  are  most  suitable  to  begin  therapy.4  While 
there  is  great  interest  in  altering  the  disease  course,  pa- 
tients also  need  help  in  dealing  with  the  daily  obstacles 
multiple  sclerosis  presents  to  functional  activities  and 
quality  of  life.  The  review  by  Drs  Andersson  and  Good- 
kin  elsewhere  in  this  issue  addresses  this  need.s 

Multiple  sclerosis  is  exceptionally  clinically  variable. 
Patients'  symptoms  range  from  cognitive  loss  to  urinary 
incontinence.  Daily  issues  include  how  to  combat  stiff- 
ness, weakness,  painful  spasms,  fatigue,  mood  swings, 
and  depression. 

Drs  Andersson  and  Goodkin  summarize  the  major 
pharmacologic  treatments  available  for  the  amelioration 
of  multiple  sclerosis  symptoms.5  Their  review  also  high- 
lights important  changes  that  have  occurred  in  the  man- 
agement approach  to  this  disease.  A major  advance  in 
patient  management  is  that  at  most  multiple  sclerosis  cen- 
ters, patients  are  cared  for  by  a team  of  physicians,  nurses. 


physical  and  occupational  therapists,  and  social  workers. 
This  integrated  approach  enhances  function  and  quality  of 
life.  A second  issue  concerns  the  assessment  of  quality  of 
life.  Instruments  are  being  developed  and  tested  to  mea- 
sure quality-of-life  changes  as  an  important  end  point  for 
clinical  trials.6 

Physical  therapy  and  exercise  are  effective  means  of 
combatting  spasticity.  Medication  is  also  often  necessary. 
New  pharmacologic  therapies  for  this  problem  include 
the  intrathecal  administration  of  baclofen  and  the  oral 
agent  tizanidine  hydrochloride.  Tizanidine,  which  is 
shortly  expected  to  receive  FDA  approval,  acts  as  an  ago- 
nist at  noradrenergic  receptors  (differing  from  the  mecha- 
nism of  action  of  baclofen,  which  is  at  the  y-aminobutyric 
acid  receptor)  and  has  been  shown  to  be  effective  for 
spasticity  in  multicenter  trials  in  North  America  and  in 
Europe.7-8 

Patients  with  multiple  sclerosis  frequently  experience 
problems  related  to  bladder  and  bowel  dysfunction.  These 
include  both  the  failure  to  store  and  the  failure  to  empty. 
In  the  case  of  bladder  dysfunction,  intermittent  catheteri- 
zation, as  the  authors  point  out,  can  give  patients  what 
they  want  most,  a sense  of  control  over  their  lives. 

Fatigue  is  another  incapacitating  symptom  in  multiple 
sclerosis.  It  interferes  with  patients’  activities  of  daily  liv- 
ing, is  a frequent  reason  for  applying  for  disability,  and  can- 
not easily  be  pigeonholed  as  depression  or  weakness.  It  is 
difficult  to  treat,  but  as  reviewed  in  this  issue,  the  adminis- 
tration of  amantadine  hydrochloride  may  sometimes  help. 
Recently  aerobic  exercise  was  shown  to  help  multiple  scle- 
rosis patients  with  spasticity  and  fatigue  and  to  increase  pa- 
tients’ sense  of  well-being.  A gradual,  individually  tailored 
exercise  program  and  physical  therapy  should  be  incorpo- 
rated into  any  treatment  program  for  fatigue  and  spasticity.'1 

Psychiatric  symptoms  and,  in  particular,  depression 
are  common  problems.  Multiple  sclerosis  patients  are  at  a 
substantially  greater  risk  for  suicide  than  the  general  pop- 
ulation. The  early  recognition  and  treatment  of  depres- 
sion, anxiety,  and  bipolar  illness  can  reduce  symptoms  of 
pain,  fatigue,  and  decreased  disability  and  open  up  treat- 
ment options  (such  as  with  an  interferon  3)  that  would 
otherwise  be  contraindicated. 

One  of  the  current  myths  about  multiple  sclerosis  is 
that  it  is  not  associated  with  pain.  Pain  is  frequent,  how- 
ever, and  can  occur  as  painful  spasms,  trigeminal  neural- 
gia, aching,  burning  shocklike  sensations,  itching,  and 
tightness.  The  appropriate  treatment  of  acute  and  chronic 
pain  syndromes  not  only  lessens  pain  but  can  have  added 
effects  of  enhancing  mood  and  reducing  fatigue. 

The  decade  of  the  brain  has  proved  an  especially  ex- 
citing time  for  those  involved  in  the  care  of  multiple  scle- 
rosis patients.  Treatment  strategies  for  enhancing  quality 
of  life,  modifying  symptoms,  and  altering  the  natural  his- 
tory of  the  disease  are  being  actively  pursued  by  clinical 
investigators,  pharmaceutical  companies,  and  national 
funding  agencies.  The  future  for  patients  with  this  disease 
has  brightened. 
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Itraconazole-Related  Amaurosis  and 
Vomiting  Due  to  Digoxin  Toxicity 

To  the  Editor:  The  antifungal  drug  itraconazole  is  indi- 
cated in  the  treatment  of  aspergillosis,  histoplasmosis,  and 
blastomycosis  but  has  been  used  to  treat  other  mycoses. 
The  coadministration  of  other  drugs  such  as  histamine  H 
blockers,  3-hydroxy-3-methylglutaryl-coenzyme  A reduc- 
tase inhibitors,  warfarin  sodium,  sulfonylureas,  phenytoin, 
carbamazepine,  isoniazid,  rifampin,  cisapride,  tacrolimus, 
cyclosporine,  astemizole,  terfenadine,  and  triazolam  can 
lead  to  hazardous  drug-drug  interactions.  We  have  recently 
encountered  a little-appreciated  interaction  between  itra- 
conazole and  digoxin. 

Report  of  a Case 

Four  months  after  coronary  artery  bypass  grafting,  a 
67-year-old  man  noted  midback  pain.  Magnetic  reso- 
nance imaging  of  the  thoracic  spine  and  computed 
tomography  of  the  chest  revealed  diskitis  and  osteo- 
myelitis at  T-7  and  T-8,  accompanied  by  a large  paraver- 
tebral abscess.  Fine-needle  aspiration  of  the  abscess 
grew  Candida  tropicalis , which  was  resistant  to  flucona- 
zole but  sensitive  to  amphotericin  B and  itraconazole. 
Pending  sensitivity  studies,  the  patient  was  treated  with 
the  intravenous  administration  of  amphotericin  B,  40  mg 
a day.  By  the  fourth  dose,  the  blood  urea  nitrogen 
(BUN)  level  had  risen  to  12.5  mmol  per  liter  (35  mg  per 
dl)  and  the  creatinine  level  to  265  p.mol  per  liter  (3.0  mg 
per  dl),  and  amphotericin  B was  discontinued,  along 
with  digoxin,  amiodarone,  and  glyburide.  He  was  dis- 
charged when  the  BUN  level  was  4.1  mmol  per  liter 
(11.5  mg  per  dl)  and  the  creatinine  level  was  130  pimol 
per  liter  (1.5  mg  per  dl)  while  he  was  taking  his  usual 
medications  and  itraconazole,  200  mg  twice  a day. 

Ten  days  later,  the  patient  was  readmitted  to  the  hos- 
pital because  of  nausea,  vomiting,  and  a grayish  blurring 
of  his  vision.  His  heart  rate  was  48  beats  per  minute.  The 
BUN  level  was  23.5  mmol  per  liter  (66  mg  per  dl)  and 
the  creatinine  220  (xmol  per  liter  (2.5  mg  per  dl)  while 
the  serum  digoxin  level  was  8.4  nmol  per  liter  (6.6  ng 
per  ml).  Six  vials  of  digoxin  immune  Fab  were  adminis- 
tered intravenously.  Within  24  hours,  the  nausea  and 
vomiting  resolved,  and  his  vision  returned  to  normal. 
Azotemia  was  considered  responsible  for  the  digoxin 
toxicity,  and  he  was  discharged  on  reduced  doses  of 
digoxin,  amiodarone,  glyburide,  and  itraconazole,  200 
mg  twice  a day.  A week  later,  he  was  again  admitted  to 
the  hospital  with  nausea  and  blurred  vision.  His  heart 
rate  was  53  beats  per  minute,  and  the  serum  digoxin 
concentration  was  6.1  nmol  per  liter  (4.8  ng  per  ml). 
Three  vials  of  digoxin  immune  Fab  were  administered 


intravenously,  and  within  12  hours  the  nausea  and  amau- 
rosis were  gone.  Itraconazole  therapy  was  discontinued, 
and  the  patient  received  amphotericin  B lipid  complex 
without  further  digoxin  toxicity  or  azotemia.  The  C trop- 
icalis infection  was  clinically  eradicated. 

Discussion 

Itraconazole-digoxin  drug  interaction  was  first 
described  by  Rex.'  Subsequently,  three  other  cases  have 
been  reported  in  detail.2-4  Sachs  and  co-workers  indicat- 
ed that  itraconazole  use  substantially  increased  the  half- 
life  of  digoxin,  necessitating  a 60%  to  75%  reduction  in 
digoxin  dosing.2  A decrease  in  the  rate  of  digoxin  clear- 
ance may  be  responsible  for  the  elevated  digoxin  levels 
with  itraconazole  use.  Because  itraconazole  has  no 
appreciable  effect  on  hepatic  microsomal  enzymess  and 
the  nonrenal  clearance  of  digoxin  makes  up  about  30% 
of  total  clearance,6  it  seems  unlikely  that  the  inhibition 
of  digoxin  biodegradation  increased  the  drug’s  half-life 
to  the  extent  noted  in  these  patients.2 

Of  the  five  reported  cases  of  digoxin  toxicity  due  to 
itraconazole  use,  all  were  in  men  with  a mean  age  of  72 
years.  Four  of  five  described  visual  problems,  including 
xanthopsia,  a gray  haze,  scotomata,  and  amaurosis,  that 
occurred  7 to  1 3 days  after  starting  the  itraconazole  reg- 
imen. Because  nausea  and  vomiting  can  result  from  the 
use  of  itraconazole,  the  presence  of  visual  symptoms 
should  suggest  digoxin  toxicity  in  a patient  receiving 
both  drugs. 

In  our  patient,  digoxin  immune  Fab  therapy  prompt- 
ly reversed  the  symptoms  of  digoxin  toxicity. 

LAWRENCE  A.  CONE.  MD.  DSc 
RONALD  B.  HIMELMAN.  MD 
JOEL  N.  HIRSCHBERG.  MD 
JOSEPH  W HUTCHESON.  RN 
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Isoniazid-Related  Fatal  Hepatitis 

To  the  Editor:  The  recent  article  by  Millard  and  col- 
leagues on  fatal  isoniazid  hepatitis  (June  1996  issue) 
was  a thorough  survey  of  all  cases  of  death  reportedly 
due  to  isoniazid  chemoprophylaxis.1  They  used  data 
from  the  Public  Health  Service  to  assess  the  death  rate 
attributed  to  isoniazid,  which  they  estimated  to  be  4.2 
per  100,000  people  started  on  therapy  since  1972  and 
1.7  per  100,000  treated  since  the  current  monitoring 
guidelines  were  established.2  This  is  the  most  accurate 
estimate  we  have  to  date  for  the  magnitude  of  risk  for 
fatal  isoniazid  hepatitis,  which  is  substantially  lower 
than  was  previously  thought.3  The  death  rate  that  they 
found  for  monitored  prophylaxis  is  similar  to  that  seen 
in  a previous  study  and  is  equivalent  to  the  rate  for  death 
due  to  hepatitis  of  any  cause  in  the  general  population.45 

A major  error  made  in  this  study  was  the  use  of  the 
number  of  people  completing  therapy  as  the  denomina- 
tor for  all  the  deaths  found  to  calculate  their  risk  of 
death,  which  was  estimated  to  be  as  high  as  7 per 
100,000.  A review  of  each  of  the  deaths  indicated  that 
essentially  all  had  occurred  during  the  course  of  treat- 
ment or  within  days  of  discontinuing  the  drug  before 
completing  therapy.  It  is  clear  that  those  people  who  suc- 
cessfully finish  a full  course  of  treatment  and  survive 
have  no  further  risk  for  drug-related  death.  Any  figures 
used  in  this  article  describing  their  risk  for  death  should 
be  ignored. 

SHELLEY  R.  SALPETER,  MD 
Division  of  Primary  Care 
Department  of  Medicine 
Santa  Clara  Valley  Health  Center 
750  S Bascom  Ave 
San  Jose,  CA  95128 
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Drs  Millard  and  Wilcosky  Respond 

To  the  Editor:  Fatal  hepatitis  from  isoniazid  adminis- 
tered as  a single  agent  for  the  prevention  of  tuberculosis 
is  a rare  event.  The  debate  about  just  how  rare  has  con- 
tinued since  the  first  reports  of  death  from  isoniazid- 
associated  hepatitis  in  the  early  1970s.'  Although  our 
study  provides  the  best  evidence  to  date  concerning  the 
case  rate  of  fatal  isoniazid-associated  hepatitis  among 
public  sector  patients,  it  has  a number  of  limitations  with 
regard  to  both  the  numerator  (incomplete  ascertainment 
of  cases  and  possible  misclassification  of  cause  of  death) 
and  denominator.  Ideally,  the  death  rate  would  be 
expressed  in  terms  of  the  number  of  deaths  per  person- 
time of  isoniazid  administration  (for  example,  deaths  per 

100.000  person-months);  unfortunately,  only  estimates 
of  the  total  number  of  patients  starting  and  completing 
therapy  are  available.2  Dr  Salpeter  correctly  points  out 
that  people  who  have  completed  therapy  are  no  longer  at 
risk  of  isoniazid-associated  hepatitis.  Likewise,  people 
who  have  stopped  taking  isoniazid  before  completing 
their  course  of  therapy  are  no  longer  at  risk.  For  this  rea- 
son, we  calculated  two  rates:  the  death  rate  per  100,000 
persons  beginning  therapy  (an  underestimate)  and  the 
death  rate  per  100,000  persons  completely  therapy  (an 
overestimate).  Recognizing  the  uncertainties  in  our  data, 
we  think  that  the  “right”  rate  lies  between  4.2  per 

100.000  persons  beginning  therapy  and  7.0  per  100,000 
persons  completing  therapy. 

PETER  S.  MILLARD.  MD,  PhD 
Family  Practice  Residency  Program 
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Nursing  and  Doctoring 

ERIKA  GOLDSTEIN,  MD,  MPH,  Seattle,  Washington 


Lunch  time;  clinic  is  finished  for  the  morning.  I settle 
down  in  my  office  and  turn  my  attention  to  my  other 
job — that  of  a nursing  mother.  Taking  the  time  out  to 
pump  breast  milk  in  the  middle  of  a busy  day  has  been 
something  of  a mixed  blessing.  As  always,  my  thoughts 
start  to  wander. 

When  1 first  returned  to  work  after  maternity  leave,  it 
was  like  having  Amelia  there  with  me.  I would  turn  off 
my  pager,  get  a glass  of  water,  arrange  pictures  of  Amelia 
over  my  desk,  and  settle  down  to  pump.  Early  on,  it 
would  take  close  to  an  hour,  and  I repeated  the  process  in 
the  late  afternoon.  I would  call  her  dad  to  ask  exactly  how 
much  she  was  drinking  and  try  to  match  her  ounce  for 
ounce.  I didn't  try  to  get  any  work  done  or  answer  phone 
calls.  1 just  thought  about  the  baby  and  all  the  changes  she 
had  brought  into  our  life. 

My  second  month  back,  I attended  on  the  wards,  and 
the  experience  of  being  a “pumping  mother”  underwent 
the  first  evolutionary  change.  I was  always  rushing  that 
month.  I began  to  eat  lunch  in  my  office  while  I pumped. 
Often  1 met  with  the  senior  resident,  a woman,  to  review 
our  patients  or  discuss  some  particular  teaching  or  patient 
care  issue.  I no  longer  turned  off  my  pager  or  my  phone. 
With  all  the  interruptions,  it  took  an  hour  and  a half  or 
more,  often  twice  a day.  I gave  up  on  my  self-imposed 
goal  of  matching  Amelia's  daily  intake. 

This  hectic  pace  continued  when  my  month  of  attend- 
ing ended.  While  I pumped,  I answered  pages  and  tele- 
phone calls,  read  my  mail,  and  slowly  made  my  way 
through  the  stack  of  journals  that  had  been  accumulating 
since  the  later  months  of  pregnancy.  Pumping  was  no 
longer  a relaxed  special  time  of  connection  with  Amelia. 
It  was  a frustrating  inconvenience.  I hardly  looked  at  her 
pictures  or  even  thought  about  her. 

In  the  past  few  months,  the  experience  has  evolved  fur- 
ther. I have  gone  back  to  letting  the  answering  machine 
take  the  phone  calls.  I again  look  at  Amelia’s  pictures  and 
often  call  home  to  see  if  I can  get  her  to  gurgle  and  giggle 
and  "da-da-da"  to  me  on  the  phone.  The  milk  flows  more 
easily,  and  I only  pump  once  a day.  I realize  that  it  won't  be 
much  longer  before  I stop  pumping  all  together,  and  soon 
she  will  wean  herself  completely.  I want  to  enjoy  this 
strange  limbo  time  at  work  while  I can,  this  powerful  phys- 
ical connection  that  intrudes  on  my  workday.  I cherish  this 


special  time  to  think  about  Amelia  and  about  my  family. 

Although  I don’t  believe  that  a woman  can  only  have 
a place  in  the  world  by  having  a child,  becoming  a mother 
has  brought  me  a new  kind  of  balance  and  calm,  a “right- 
ness” that  wasn’t  there  before.  Since  the  baby  was  bom.  1 
feel  like  a better  doctor.  I am  calmer  and  more  focused.  I 
feel  more  connected  to  my  patients.  Almost  every  patient 
of  mine,  at  some  point  in  every  clinic  visit,  will  ask, 
“How’s  that  baby?”  and  many  ask  to  see  pictures.  Twice 
Amelia  went  with  me  to  visit  an  elderly  patient  during  her 
hospital  stay,  visits  the  patient  insists  did  more  to  help  get 
her  home  than  “all  those  tests  and  pills.” 

I also  feel  like  a better  teacher.  It  is  as  though  I am  a 
better  listener  for  students  and  residents.  At  the  same 
time,  I feel  less  responsible  for  them.  I realize  that  I had 
been  dealing  with  the  residents  and  students  as  if  they 
were  my  children.  Now  I can  be  supportive  of  them  and 
nurturing,  but  in  a more  reasonable  and  ultimately  more 
helpful  way.  For  the  women  students  and  residents,  I 
sense  that  my  having  a child  is  somehow  reassuring  to 
them  as  they  look  ahead  to  their  own  careers. 

The  physical  nature  of  the  experience  of  being  preg- 
nant and  nursing  a child  has  also  brought  changes  in  my 
perspective.  It  has  made  me  more  conscious  of  the  physi- 
cal and  the  emotional  dimensions  of  my  life.  Physicians, 
with  our  special  relationship  to  and  knowledge  of  the 
body,  have  a paradoxical  tendency  to  become  removed 
from  humanity,  from  being  “like  other  people.”  To  some 
extent,  distancing  ourselves  and  controlling  our  emotions 
are  necessary  for  us  to  function  as  physicians.  We  must  do 
this  to  be  objective  and  effective  clinicians  for  our  pa- 
tients. Yet,  all  too  often  it  becomes  a habit  of  the  soul.  We 
become  distanced  from  ourselves,  from  our  emotions,  and 
from  our  bodies.  In  part,  this  may  be  what  makes  us  such 
bad  patients. 

This  need  to  step  back  from  our  feelings  may  be  fur- 
ther accentuated  in  the  world  of  academic  medicine.  En- 
sconced in  our  "ivory  towers,”  we  often  aren't  part  of  a 
community  in  the  same  way  many  practicing  physicians 
are  and  may  become  even  further  removed  from  the  world 
our  patients  inhabit.  Being  a parent  has  somehow  brought 
me  closer  to  the  world  of  my  patients. 

I find  myself  wondering  how  my  experience  of  being  a 
mother  is  different  from  my  male  colleagues'  experience 


(Goldstein  E:  Nursing  and  doctoring.  West  J Med  1996;  165:324-325) 
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of  being  fathers.  Until  now,  I never  thought  of  myself  as  a 
“woman  in  medicine,”  but  with  these  life  changes,  I have 
become  aware  of  differences  between  us.  I wonder  how 
much  of  a role  the  physical  experiences  play,  or  whether 
the  time  I set  aside  for  pumping  and  the  activity  itself  in 
the  middle  of  a busy  workday  allow  me  to  be  more  aware 
of  emotional  connections.  Although  I know  that  many  of 
my  male  colleagues  are  trying  to  strike  a new  kind  of  bal- 
ance between  work  and  home,  I don't  know  how  they 
think  of  their  families  in  relation  to  their  work. 

I know  that  my  experience  is  different  from  that  of  the 
senior  male  physicians  with  whom  I work  in  my  academic 
medical  center,  but  I’m  not  sure  how  much  of  this  is  a gen- 
erational difference.  In  conversations  with  several  of  them, 
it  has  been  clear  to  me  that,  for  them,  parenting  has  been 
different.  They  have  mentioned  missing  out  on  watching 
their  own  children  grow  up  or  have  commented  on  how 
differently  I and  my  younger  colleagues  (both  men  and 
women)  work  at  balancing  our  work  and  our  family  lives. 
These  are  people  of  integrity  whom  I admire  and  respect. 
They  are  professional  role  models  for  me  in  their  values 
and  their  dedication.  Yet,  they  are  not  life  role  models,  and 
although  I have  found  one  or  two  such  models  in  other  in- 


stitutions, examples  of  people  who  successfully  balance 
work  and  home  life  are  rare.  Frank  discussions  of  these  is- 
sues are  equally  rare.  The  absence  of  these  discussions  and 
successful  examples  is  disquieting. 

Now  that  I'm  done  pumping  for  today,  have  put  the 
bag  of  milk  into  the  cooler,  and  am  getting  ready  to  go 
back  to  work,  I realize  that  I'm  going  to  miss  this  special 
time  and  the  opportunity  to  reflect  on  all  these  things.  I 
hope  I remember  to  look  up  at  Amelia’s  beautiful  face 
during  my  busy  day  and  to  call  home  to  hear  her  babble, 
even  after  I no  longer  have  this  physical  connection.  I 
hope  I continue  to  put  her  first,  to  make  the  time  for  her 
in  the  busy  days  and  weeks.  I still  don’t  know  what  moth- 
erhood will  mean  for  my  life  in  academic  medicine.  I 
worry  about  being  able  to  strike  a reasonable  balance.  But 
it  certainly  seems  worth  trying. 
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To  those  not  involved  in  it,  molecular  genetic  research 
must  seem  far  removed  from  the  patients  who  have  the 
disease  being  studied.  But  that  is  not  the  case.  After  all,  the 
DNA  being  studied  in  these  laboratories  comes  from 
patients  and  their  families.  Clinical  geneticists  are  the  doc- 
tors with  the  best  rapport  with  the  families  and  the  ones 
who  coordinate  the  process  of  getting  the  necessary  blood 
specimens.  This  can  be  an  easy  task,  involving  no  more 
than  drawing  a patient's  blood  at  the  next  visit  and  sending 
the  specimen  to  the  appropriate  laboratory.  But  large  fam- 
ilies are  not  always  willing  to  travel  to  a center  to  donate  a 
blood  specimen.  So,  the  clinical  geneticist  often  will  be  the 
one  to  obtain  specimens  for  the  researcher. 

1 had  come  to  care  for  a family  with  a rare  birth  defect, 
one  that  caused  their  hands  to  be  malformed  and  almost 
useless.  The  extended  family  was  large,  with  a great  many 
affected  persons.  Immediately  I recognized  that  a family 
this  large  would  be  valuable  to  researchers  studying  this 
disorder.  I contacted  one  such  colleague,  a scientist  at  my 
own  institution.  She  said  she  was  eager  to  study  this  fam- 
ily at  the  DNA  level.  “This  is  perfect  for  my  work.  Get  the 
whole  family,  if  you  can,”  she  said.  She  went  on  to  tell  me 
what  information  I would  need  to  get  from  the  family 
members  and  what  kind  of  blood  specimens.  But  as  we 
spoke,  I warned  her,  “I’m  not  sure  they’ll  all  be  willing  to 
go  along  with  this.  I haven't  called  yet.” 

"Oh.  I’m  sure  they  will,"  she  said  with  the  certainty  of 
a researcher  who  never  dealt  with  patients.  “Why  wouldn't 
they?” 

Soon  after,  I began  to  contact  the  various  branches  of 
the  family,  and  quickly  I learned  much  more  about  this 
family  than  I cared  to  know.  Apparently  one  part  of  the 
family  was  not  on  speaking  terms  with  the  rest.  As  soon  as 
I would  mention  my  young  patient’s  name,  I was  hung  up 
on  at  best  or  received  a hostile  diatribe  at  worst.  Fortu- 
nately, a large  part  of  the  family  was  willing  to  speak  to  me. 

“Mrs  Pearl  (not  her  real  name),  the  reason  we’d  like  to 
come  visit  you  and  your  family  is  that  the  condition  that 
runs  in  your  extended  family  seems  to  be  different  from 
anything  that  has  been  described  before.” 

“Really?  The  doctors  here  said  they’d  seen  it  before.” 
“Well,  they  are  probably  referring  to  the  general  type 
of  hand  abnormality,  which  is  fairly  common,”  I said. 


thinking  that  their  local  physicians  didn't  realize  how  rare 
this  family’s  problem  was.  “But  the  specific  hand  finding 
in  your  family  is  very  unusual.” 

“OK,  doctor.  I'll  be  willing  to  have  you  come  and  see 
me  and  my  children.  . > 

All  told,  some  12  affected  and  8 unaffected  family 
members  consented  to  let  me  into  their  homes,  examine 
them,  and  draw  their  blood.  Like  Mrs  Pearl,  most  were 
surprised  that  I would  want  to  bother  to  do  this:  "The  doc- 
tors up  here,  they  said  they'd  seen  this  before.” 

No  one  I knew  had  ever  heard  of  the  town  where  they 
lived,  but  I was  able  to  find  it  on  a map.  I traced  the  route 
from  the  highway  to  major  roads,  to  small  roads,  and  then 
to  roads  designated  as  “local”  on  the  map.  These  “local” 
roads  made  up  most  of  the  trip.  With  my  camera,  tape 
measure,  blood  drawing  supplies,  and  my  carefully  con- 
structed schedule  of  whom  I would  visit  when,  I left  with 
my  assistant  for  our  adventure. 

We  found  our  way  with  surprisingly  little  difficulty, 
passing  through  rural  areas  that  we  would  never  have  seen 
otherwise — farm  country,  abandoned  mills,  nuclear  reac- 
tors. Eventually  we  made  our  way  to  the  town.  It  resem- 
bled something  from  a John  Steinbeck  novel.  Small  and 
old,  with  abandoned  factories  and  rundown  houses  at  its 
fringes,  the  town  sat  in  the  shadow  of  a mountain  of  coal 
to  the  north  and  a huge,  long-abandoned  factory  to  the 
east.  My  assistant,  a medical  school-bound  undergradu- 
ate with  superior  motivation  and  an  overactive  imagina- 
tion, expressed  an  anxious  premonition,  one  that  I shared 
as  we  drove  around  town.  “This  is  Deliverance.  ...  No 
one  will  ever  find  us. . . . We're  gonna  die.” 

But  once  we  got  into  town,  past  the  mammoth  burnt- 
out  factory  and  abandoned  railroad  cars,  it  wasn't  so  bad. 
Downtown  was  a quiet  street,  cluttered  with  memorials  to 
veterans  from  every  war  since  "The  Great  Conflict  Be- 
tween the  States.”  And  the  people  were  friendly,  although 
they  were  suiprised  when  we  asked  for  directions.  “No 
one  comes  here  from  the  City.” 

With  their  directions,  we  found  the  right  street  with  lit- 
tle trouble.  And  although  we  were  a bit  nervous  at  first, 
we  were  well  received  at  every  house  we  visited.  On  the 
way,  I had  been  a bit  worried  because  of  the  one  part  of 
the  family  that  had  vehemently  refused  to  participate. 


(Robin  NH:  Relations.  West  J Med  1996;  165:326-327) 


From  the  Departments  of  Genetics  and  Pediatrics,  Case  Western  Reserve  University  School  of  Medicine,  and  the  Center  for  Human  Genetics,  University  Hospitals  of 
Cleveland,  Ohio. 
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When  I asked  if  I could  stop  by  they  declined,  using 
words  like  “attack  dogs”  and  “hunting  rifle.”  So,  even 
though  the  rest  of  the  family  had  agreed,  I retained  a bit 
of  self-preservation-motivated  caution  as  the  day  began. 
But  as  everyone  was  nice  and  cooperative,  I forgot  my 
fears.  Taking  photographs,  examining,  and  blood  drawing 
proceeded  without  any  difficulty,  and  by  day’s  end,  I had 
seen  and  examined  all  12  affected  family  members  and 
drawn  their  blood  and  seen  8 more  unaffected  members 
of  the  family.  I also  was  privileged  to  some  touching  fam- 
ily history.  One  great-grandfather  was  very  religious  and 
strict.  “He  married  my  mother,  who  was  affected  and 
whose  hands  had  been  operated  on  in  Italy.  My  three 
older  brothers  were  bom  normal,  but  when  I was  bom,  he 
told  her,  ‘God  made  the  child  this  way.  It  is  His  will.'  So  I 
never  had  any  surgery.  He  wouldn’t  let  me.” 

Indeed,  her  hands  were  unrepaired,  but  she  had 
worked  her  whole  life.  She  had  raised  five  children,  all  of 
whom,  she  said,  she  made  sure  received  the  best  surgical 
management  that  they  could  find  for  their  hands.  This  os- 
tracized her  from  her  siblings,  especially  the  two  brothers 
and  one  sister  who  had  been  born  after  and  were  also  af- 
fected. Their  father  had  denied  those  youngest  siblings 
surgery  as  well.  But  unlike  their  older  sister,  who  never  let 
it  hold  her  back,  the  youngest  ones  allowed  their  hand  ab- 
normality to  be  a disability.  “They  used  this  as  an  excuse,” 
she  told  me,  holding  up  her  malformed  hands.  “My  broth- 
ers and  sister,  they  never  worked.  They  don't  care  about 
nothing  except  themselves,  just  collecting  disability  and 
drinking.  That’s  why  they  didn't  want  to  see  you.  That, 
and  they  don’t  want  to  have  anything  to  do  with  me.  Once 
you  contacted  me,  you  signed  on  with  the  enemy  as  far  as 
they  were  concerned.” 

The  long  day  came  to  an  end  at  the  seventh  house. 
Perched  on  top  of  a ridge  overlooking  the  town,  it  re- 
minded me  of  the  home  the  "Beverly  Hillbillies”  left  af- 
ter Jed  struck  oil.  I saw  the  last  few  people  in  this 
two-room  house,  sitting  in  the  small  main  room  crowded 
with  worn  couches  that  faced  a brand-new  big-screen  TV. 

Tired  and  anxious  to  start  the  long  trek  home,  I forgot 
my  sunglasses  on  top  of  that  TV.  Aside  from  that,  the  day 
was  a resounding  success.  As  we  set  off  with  rolls  of  film, 
pages  of  notes,  and  dozens  of  tubes  of  blood,  my  assistant 
and  I could  hardly  believe  how  well  things  had  gone. 


The  next  morning,  I began  to  review  the  data  that  I had 
generated,  transcribing  my  cryptic  notes  immediately  so 
as  not  to  lose  the  details.  I also  began  contacting  the  vari- 
ous local  physicians  who  had  taken  care  of  the  different 
family  members,  trying  to  get  old  records  or  at  least  ver- 
bal reports  of  procedures  done  years  ago. 

After  a series  of  secretaries  and  nurses,  I finally 
reached  one  of  the  physicians.  “Doctor,  I’m  calling  about 
a few  members  of  a family  that  is  participating  in  a study 
here  at  the  medical  center.  You  and  some  of  your  col- 
leagues cared  for  them  some  years  ago.”  I went  on  to  de- 
scribe the  hand  anomalies  to  him,  figuring  that  he  would 
not  have  forgotten  such  an  unusual  case.  “This  condition 
is  exceptionally  rare,  and  they’ve  agreed  to  participate  in 
a study  aimed  toward  describing  their  disorder  at  a clini- 
cal and  molecular  level.” 

“Neat.  What  can  I do  to  help?” 

"Well,  I need  some  information  about  what  was  seen 
during  surgery.” 

“Sure  thing.  Let  me  pull  their  charts.  Now,  what’s  the 
family’s  name?” 

“It’s  not  one  name.  The  kids  are  Melani  Pearl,  Alex 
Herrera,  and  Jason  David  Elstem.” 

“Sure,  hold  on  a bit.  Jeannie.  . . .”  The  phone  went 
silent,  followed  by  the  comforting  sound  of  Barry 
Manilow,  the  universal  indication  of  being  put  on  hold. 

Suddenly  Barry  stopped.  “Let's  see,  . . . Pearl.  I oper- 
ated on  her,  and  my  partner  did  the  other  two.  They  had  that 
odd  defonnity  of  the  . . . Wait.  You  mean  they’re  related?” 


* * * 

“Lessons  From  the  Practice’’  presents  a personal  experi- 
ence of  practicing  physicians , residents , and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “lessons”  to  the  series’  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE.  MD 
Assistant  Editors 
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Seattle.  Kauai.  FamilyPrac/Internists: 
$120-$140K  Base  Guarantee. 
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Call  Pat  Lam,  10:30am-8pm  PST:  1-800-258-4526. 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
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vide you  with  the  best  occurrence  malpractice  poli- 
cy available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future 

Call  today!  (800)  333-7828 


LIFESTYLE  IS  EVERYTHINQ! 

Offering  the  best  lifestyle  and  practice  opportu- 
nities from  Washington  to  California  to 
Florida.  We  need  primary  care  BC/BE  MD’s 
and  DO’s  for  permanent  and  locum  tenens 
positions.  We  have  civilian  positions  available 
at  military  installations.  CALL  US  or  Fax  CV 
Today! 

Catalina  Professional  Recruiters 
Tuscon  800-658-9166  Fax  520-733-4678 
Phoenix  800-657-0354  Fax  602-331-1933 
Visit  us  at  http://www.catrctr.com 


COLORADO  - BC/BE  GENERAL  SURGEON  to 

join  private  practice.  Includes  peripheral  vascular. 
Excellent  growth  and  income  potential.  Affiliate 
with  modern  community  hospital  within  easy 
commuting  distance  to  Denver.  Send  C.V.  to 
Susan  Edson,  New  England  Health  Search,  63 
Forest  Avenue,  Orono,  ME  04473.  Phone 

207/866-5680.  Fax  207/866-5696. 

CHILD/ADULT  PSYCHIATRIST  - Seeking  a 
Child/Adult  Psychiatrist  to  work  as  a team  mem- 
ber with  19  other  CHMC  psychiatrists  in  a 
Central  California  location.  Culturally  diverse 
community  central  to  Bay  Area,  the  Sierras, 
Napa  Valley,  etc.  Contact  Radall  Stenson,  MD, 
(209)  468-8887,  or  Roger  Speed,  (209)  468- 
2082.  AA/EOE. 

PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 135  physician  multispecialty  group,  is  seeking 
BC/BE  internist  to  associate  with  17  person 
department.  Position  located  at  a new  satellite 
office.  The  main  clinic  is  25  miles  north  of  Seattle 
and  has  5 rapidly  expanding  satellite  offices. 
Opportunity  for  exceptional  personal/profes- 


PHYSICIANS  WANTED 


sional  lifestyle.  Position  offers  competitive  salary 
with  excellent  benefits.  Available  October  1996. 
Send  CV  to  J.G.  Finley,  MD,  Medical  Director, 
The  Everett  Clinic,  3901  Hoyt  Avenue,  Everett, 
WA  98201 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 

OCCUPATIONAL  MEDICINE-Portland,  Oregon. 

Northwest  Permanente,  PC.,  a physician-man- 
aged multispecialty  group,  has  a full-time 
opportunity  available  for  a Board  Certified/ 
Eligible  occupational  medicine  physician,  or 
other  relevant  primary  care  trained  physician,  at 
our  medical  offices  in  Portland,  Oregon 

Kaiser  Permanente’s  Occupational  Health 
Program  in  the  Northwest  Division  (Oregon/ 
Washington)  has  a total  of  19  physicians  and 
covers  outpatient  clinics  at  eight  sites  with 
65,000  visits  per  year,  an  Employee  Health 
Service,  and  an  Environmental  Safety  Program 
serving  nearly  6,000  employees. 

We  offer  a competitive  salary  and  benefit  pack- 
age which  includes  two  comprehensive  pension 
plans,  paid  professional  liability,  sabbatical  leave 
and  more.  Please  forward  CV  to:  W.J.  Weiland, 
M.D.,  Regional  Medical  Director,  Northwest 
Permanente,  PC.,  500  NE  Multnomah,  Suite 

100,  Portland,  OR  97232-2099.  EOE. 

SOUTHERN  CALIFORNIA-Primary  Care  We 
invite  you  to  explore  practice  opportunities  with 
a prominent,  fast-growing  healthcare  provider 
seeking  primary  care  physicians  for  ambulatory 
centers  in  the  greater  Los  Angeles  area.  Must  be 
BE/BC  in  Family  Practice,  Internal  Medicine  or 
IM-Peds  with  outstanding  clinical  skills,  experi- 
ence and/or  a desire  to  work  in  a managed  care 
environment.  Compensation  includes  competi- 
tive salary,  bonus,  and  benefits.  Contact:  Sharon 
Tanabe,  Korn/Ferry  International  (310)  843- 

4179.  FAX  CVs  to  (310)  553-6452. 

WESTERN  - Excellent  opportunity  for  lifestyle 
change.  Physicians  needed  in  rural/small  towns. 
Practice  medicine  where  you  can  make  a differ- 
ence. Excellent  salary  and  benefits  Call  FHS: 
(888)  494-8456  or  FAX:  (406)  494-1456. 
CALIFORNIA  - Emergency  Medicine/Family 
Practice-California  Emergency  Physicians 
Medical  Croup  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  35  Emergency  depts  and  10 
ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement 
benefits.  Send  your  CV  or  contact  John 
Gravette,  CEP,  2101  Webster  Street,  Suite  1050, 
Oakland,  CA  94612;  (800)  842-2619. 

ARIZONA:  We  are  seeking  general  internists  to 
join  our  multispecialty  group.  Our  practice 
encompasses  a large  city  area  in  the  Southwest. 
All  corporate  benefits  are  available.  Please  reply 
to:  Saul  J.  Blair,  2620  N.  3rd  Street,  Suite  102, 
Phoenix,  AZ  85004. 
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WANTED:  Part-time/Full-time  Primary  Care 
Internist  for  busy  Palo  Alto/Stanford  California 
multi-specialty  group.  Call  Madelaine  at  (415) 
324-2514  or  FAX  resume  to  (415)  324-8524. 

SAN  FRANCISCO  BAY  AREA-Full  scope  family 
physician  needed  at  La  Clinica  de  La  Raza,  a pro- 
gressive non-profit  Community  Health  Center  in 
the  San  Francisco  Bay  area.  Current  California 
license,  family  practice  BC/BE  Bilingual 
English/Spanish  or  Cantonese  preferred.  Salary 
plus  extra  pay  for  hospital  work.  Excellent  fringe 
benfits.  Opened  until  filled.  Send  CV  to:  Patricia 
Royball,  Personnel  Manager,  La  Clinica  de  La 
Raza,  1515  Fruitvale,  Oakland,  CA  94601-2322, 
(510)  535-4090  or  Fax. (510)  535-4128.  EOE 

RENO:  Family  Practitioner,  Ambulatory  Care 
Clinic.  6/10ths  FTE  faculty  position  available  fol- 
lowing January  1,  1997  at  University  and  hospi- 
tal-affiliated clinic.  Duties:  pediatric/adult  direct 
patient  care;  medical  resident/student  supervi- 
sion and  instruction;  light  administrative  duties. 
24hpw  guaranteed.  Requirements:  MD  or  DO; 
BC/BE  in  Family  Practice;  qualify  for  Nevada 
license  and  malpractice;  experience  in  routine 
office  procedures,  two  years  preferred.  CV  and 
names  of  3 references  to  Carmen  Meerschaert, 
MD,  Search  Committee  Chair,  University  of 
Nevada  School  of  Medicine,  Department  of 
Internal  Medicine,  1000  Locust  Street  (111), 
Reno  NV  89520,  (702)  328-1424,  FAX  (702) 
328-1769.  Applications  received  by  January  1, 
1997  are  assured  of  full  review.  AA/EOE. 
MAYBE  THERE'S  MORE  THAN  THE  DAILY 
DRIVE  TO  AND  FROM  THE  OFFICE!  Give  your- 
self the  financial  freedom  to  practice  medicine  the 
way  you  want!  For  more  information  or  informa- 
tion on  where  to  attend  a free  business  briefing, 
call  Fares  Arguello,  MD  at  (801)  484-6686. 
COLORADO-Thriving  innovative  geriatirics 
group  practice  seeks  BC/BE  IM/FP  (CAQ  desir- 
able) for  primary  care  setting.  Patient  care  with 
opportunities  for  teaching  and  research. 
Competitive  salary  and  benefits,  partnership 
potential.  Reply  with  CV  to  Alan  Lazaroff,  MD, 
1601  Lowell  Blvd,  Denver,  CO  80204  or  call 

(303)  899-5239. 

UC  BERKELEY:  OCCUPATIONAL  HEALTH 

PHYSICIAN.  Direct  campus  Occupational  Health 
Clinic,  providing  direct  patient  care,  managing 
complex  medical  cases,  supervising  medical  staff, 
establishing  medical  protocols,  conducting  QA 
activities.  Physician  advises  campus  administra- 
tion/departments on  occupational,  environmen- 
tal, preventive  health  issues/policies.  Provides 
consultation  to  campus  workers'  compensation, 
vocational  rehabilitation,  employee  assistance, 
worksite  wellness  programs.  Provides  urgent 
medical  care  to  faculty,  staff,  students.  BC/BE  in 
Occ  Med,  clinical  experience  in  occ  med,  health 
administration/supervisory  experience  required. 
Send  CV  to  Barbara  Pottgen,  University  Health 
Services,  2222  Bancroft  Way  #4300,  UC 
Berkeley,  Berkeley,  CA  94720-4300.  Call  (510) 
642-8410;  FAX  (510)  642-7411. 

Utilization  Management-Medical  Director.  SF 

Bay  Area.  Santa  Clara  Valley  Medical  Center,  a 
442  bed  teaching  hospital  affiliated  with  the 
Stanford  University  School  of  Medicine,  has  an 
opportunity  to  spearhead  the  design  and  imple- 
mentation of  a comprehensive  program  of  UM 
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continued  from  page  329 

to  provide  cost  effective  resource  utilization 
while  maintaining  quality  of  care  in  outpatient 
and  inpatient  teaching  hospital  environment 
through  educational  intervention.  Requires  BC  in 
clinical  area  and  three  years  UM  experience  in  a 
health  care  organization.  Contact  Ira  Lubell, 
M.D.,  Chair,  Search  Committee.  408 

885-5105  or  send  current  CV  to  SCVMC,  751  S. 
Bascom  Ave.,  San  Jose,  CA  95128.  Email:  lebeli- 
ra@wpgate.hhs.co.santa-clara.ca.us. 


Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-time  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Wetland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.C.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 

Pi. 

KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 

Physicians  and  Surgeons 


OPENING  FOR  UROLOGIST 
CARL  T.  HAYDEN  VA  MEDICAL  CENTER 

Forget  office  worries.  Enjoy  predictable 
hours,  reduced  stress.  Call  schedule  and 
super  Phoenix  living.  Congenial  Urology 
staff.  Excellent  benefits  and  covered  mal- 
practice. 

Contact  Vern  Urich,  MD,  (602)  222-6426 
VA  Medical  Center 
650  E Indian  School  Road 
Phoenix,  AZ  85012 

An  Equal  Opportunity  Employer 


PHYSICIANS  WANTED 


LOCUM  TENENS 
PERMANENT  PLACEMENT 


TRACY  ZWEIG 
ASSOCIATES 


A Physician  Placement  Firm 

(805)  641-9141  • (800)  919-9141 
FAX  (805)  641-9143 


NORTHWEST  REGION 

Physicians  to  join  multispecialty  groups, 
partnerships,  or  solo  practice,  due  to  the 
extensive  population  growth.  Practicing 
BC/BE  physicians.  Specialties: 

A FAMILY  PRACTICE  A INT.  MEDICINE 
A PEDIATRICS  A OB/GYN 

A ORTHOPAEDICS  A DERMATOLOGY 
A GENERAL  SURGERY  A GASTROLOGY 
A URGENT  CARE  A EMT 

Excellent  practice  opportunities  offer  guaran- 
teed income  and  a strong  referral  base. 

No  J-1  opportunity. 

Contact  with  CV  to: 

PHYSICIAN  PLACEMENT  NORTHWEST 

Marge  Freligh,  President 

2020  Lakewood  Dr,  Ste  221 

Coeur  d'Alene,  ID  83814 

(800)  945-4066/FAX  (208)  664-9292 


The  Physician  Alliance  Group 

is  a nationwide  physician  referral  service.  We  special- 
ize in  generating  high-income  opportunities  in  desirable 
communities  with  little  or  no  HM0  or  Medicare  pene- 
tration. Some  communities  are  less  urban  than  others. 
Assistance  with  state  licensure,  hospital  privileges, 
relocation,  housing,  health  insurance,  pension  and  prof- 
it sharing,  CMF  dues,  and  student  loan  repayment 
available  Paid  vacation  up  to  six  weeks  and  income 
guarantee  with  productivity  bonus  incentive  also  avail- 
able. Please  forward  your  C.V.  to: 

Physician  Alliance  Group 
8635  West  Sahara  #644wjm 
Las  Vegas,  NV  59117 
(800)  500-3787:  FAX  (702)  360-8990 


IM  BOARD  REVIEW-Start  early  with  videos,  Text 
or  register  for  the  course  May  20-25,  1997  at 
Columbus  Ohio.  Call  for  info:  614-631-2756. 


PRACTICES  FOR  SALE 


SALE,  SOLO  FAMILY  PRACTICE.  Established 
1961.  Available  1/1/97.  Hayward,  CA.  (San 
Francisco  East  Bay.)  Fully-equipped  office  with 
experienced  staff.  Across  from  hospital.  Flexible 
terms.  (510)  581-6268. 

PEDIATRIC  PRACTICE  - ANAHEIM,  CA. 

Physician  retiring,  solo  practice.  Excellent  loca- 
tion, vicinity  of  hospital.  Good  family  environ- 
ment. Extremely  reasonably  priced.  Call  (714) 
871-6161,  day  or  (714)  871-282-0483, 
evenings. 


OFFICE  SPACE  AVAILABLE 


Los  Angeles  Area 

Office  space  available  in  the  Doctors  Towers 
adjacent  to  Queen  of  Angels-  Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  On-site  manager. 

Call  (213)  913-4911 


WJM 

Classifieds 


Bold  type 

at  no  additional  cost. 
Contact 

Allison  Spearman 
(804)  979-4913 


WJM  Classifieds  On-Line: 
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We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
lK  Reserve  physician/officer.  You  can  make 
)\\  new  professional  associations,  obtain 
)/  CME  credit  and  help  support  the  Air 
- \ Force  mission.  For  those  who  qualify, 

..  1 retirement  credit  can  be  obtained  as 
well  as  low  cost  life  insurance.  One 
, weekend  a month  plus  two  weeks  a 
\ year  or  less  can  bring  you  pride  and 
* satisfaction  in  serving  your 

country. 

CALL  TODAY!  (800)253-6189 


CAPTYOUEL 

151  N.  SUNRISE,  STE 1106 
ROSEVILLE,  CA  95661 


Name. 


Address . 
Cltv 


.State. 


.Zip. 


Phone. 


.Prior  Service?  vies No . 


Medical  Specialty . 


.Date  of  Birth . 


AIR  FORCE  RESERVE 


A GREAT  WV  TO  SERVE 


The  Western 
Journal  of 
Medicine 

M Reprints  ► 

Any  article  printed  in  WJM 
can  be  purchased  in  quanti- 
ties of  100  or  more.  Printed 
on  fine  quality  journal  stock. 
Prices  are  based  upon  article 
length  and 
quantity  ordered. 

Call  Allison  Spearman  for 
prices  and  information, 
8:30  - 5:30  EST, 

Mon-  Fri, 

(804)  979-4913; 
or  E-Mail  to: 

allison_spearman@cjp.ccmail 


The  Western  Journal  of  Medicine 

Classified  Advertisements  Order  Form 


Please  type  or  print  advertising  copy  clearly:  Number  of  lines x$9.oo=  $ 


Optional:  Confidential  box 
number  charge  + $10.00  = $_ 


Subtotal  (minimum  $45  or 
minimum  $55  with 
confidential  box  number)  $_ 


# of  insertions  x $ 

(subtotal) 


Check  enclosed  for:  $ 


Submit  copy  and  payment  to: 

Western  Journal  of  Medicine 
1224  West  Main  St.,  Suite  200 
Charlottesville,  VA  22903-2858 
(804)  979-4913  • FAX  (804)  979-4025 
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Arizona  Medical  Association,  Inc 

810  W Bethany  Home  Rd,  Phoenix  85013. 
(602)  246-8901 . Annual  Meeting:  June  5-7, 
1997,  Loews  Ventana  Canyon  Resort, 
Tuscon. 


California  Medical  Association 

PO  Box  7690,  San  Francisco  94120-7690. 
(415)  541-0900.  Annual  Meeting:  March 
21-25,  1997,  SF  Hilton,  San  Francisco. 


Hawaii  Medical  Association 

1360  S Beretania,  Honolulu  96814.  (808) 
536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association 

305  W Jefferson,  PO  Box  2668,  Boise 
83701.  (208)  344-7888.  Annual  Meeting: 
July  23-26,  1997,  Sun  Valley  Inn,  Sun  Valley. 


Nevada  State  Medical  Association 

3660  Baker  Lane,  Reno  89502.  (702)  825- 
6788.  Annual  Meeting:  May  1-4,  1997, 
Sheraton  El  Conquistador  Hotel,  Tuscon,  AZ. 


New  Mexico  Medical  Society 

7770  Jefferson  NE,  Suite  400,  Albuquerque 
87109.  (505)  828-023 7.  Annual  Meeting: 
May  9-10,  1997,  Albuquerque,  NM. 


Wyoming  Medical  Society 

PO  Drawer  4009,  Cheyenne  82003-4009. 
(307)  635-2424.  Annual  Meeting:  June  11- 
14,  1997,  Jackson  Lake  Lodge,  Moran. 


The  Western 
Journal  of  Medicine 


On-Line 


Your  Internet  resource  for. 


Western  States 

Career 

Pathfinding 


...and  much  more 


www.wjmed.com 


Advertising  Index 

AADEP 278 

CALIFORNIA  ACADEMY  OF  FAMILY  PHYSICIANS  ....  267 

CARDEN  JENNINGS  PUBLISHING  CO. 

Bloodline 3rd  Cover 

PFIZER 26  5 

PRIME  CLINICAL 4th  Cover 

THE  WESTERN  JOURNAL  OF  MEDICINE 

Coming  in  the  December  Issue 267 

Special  Issues  Catalog  271 

WJM  Subscription  Order  Form 269 

www.wjmed.com 332 


http : //www . c j p . com/blood 


Welcome  to  BloodLine™,  the 
Online  Hematology  Resource.  Thousands  of 
hematology  professionals  visit  BloodLine™ 
each  month  for  the  latest  blood-related 
editorial  content,  research,  classified  ads, 
meeting  announcements,  organization 
information,  web  resources  and  industry 
news  available  on  the  Internet.  Committed 
to  fulfilling  the  comprehensive  academic 
and  professional  needs  of  hematology 
physicians,  researchers  and  scientists, 
BloodLine™  offers  all  the  hematological 
resources  you  need  to  stay  on  the 
cutting  edge  of  your  field. 


Now  Presenting 


J 

2> 


> cl  Lint 


orum 


The  next  time  you’re  online,  be  sure  to  visit  BloodLine™  Forum  for  the  highest  quality  hematology- 
specific  original  content  on  the  Internet.  BloodLine™  Forum’s  monthly  original  articles,  journal 
commentaries,  book  reviews,  medical  news,  practice  management  advice,  CME  information  and  other 
valuable  content  provide  all  the  hematology  research,  resources  and  news  you  need  to  stay  ahead  in 
your  field.  BloodLine™  Forum — the  latest  blood-related  information  you  need,  all  in  one  place. 

Have  classifieds,  meeting  announcements,  press  releases  or  manuscripts  you’d  like  to  submit  to  Bloodline™? 
E-mail  your  important  hematology-related  information  to: 


Editor  Julie  Rutherford 
julier@cjp. com 


A Production  of 

Carden  Jennings  Publishing  Co.,  Ltd.  • 1224  West  Main  St.,  Suite  200  • Charlottesville,  Virginia  22903-2858  • (804)979-4913  • Fax  (804)  979-4025 


On-Staff... 

The  All-Night  Staff. 


2:35  AM  Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  services  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 

2:48  AM  Produces  personal  letters  to  recall  patients  for  return 
appointments.  Notes  the  follow-up  on  each  patient's 
record. 

3:15  AM  Checks  the  appointment  calendar  for  the  day  and  prints 
an  accurate  schedule  for  each  provider.  Prepares  a 
superbill  for  each  patient  due  in  for  the  day. 

3:50  AM  Automatically  dials  and  transmits  yesterday's  claims  to 
Medicare  and  Medi-Cal.  Prints  receipt  acknowledg- 
ments and  makes  notations  of  the  claim  process  in 
each  patient's  record. 

4:22  AM  Reviews  all  patients'  ledgers  and  builds  a report,  listing 
each  collection  job  for  the  next  day. 

5:1 0 AM  Performs  critical  full  system  backup  on  tape  drive. 

7:35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pof  of  coffee!!! 


When  are  you  going  to  start  saving? 
Cali  1 -800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility 


PRIME  CLINICAL  SYSTEMS,  INC. 

80  South  Lake  Avenue,  Pasadena,  CA  91101 
Southern  California  Office  (81 8)  449-1705 
Northern  California  Office  (510)  275-3113 
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Affiliated  Clinical  Investigation  Societies:  the  Western  Association  of  Physicians; 
the  Western  Society  for  Clinical  Investigation;  the  Western  Section,  American 
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IMPROVED  Gl  PROFILE 

• 60%  reduction  in  severe  diarrhea  or  withdrawals  with  diarrhea 

• <1%  incidence  of  withdrawals  due  to  diarrhea  with  Augmentin  BID* 

• For  less  severe  infections/  write  Augmentin  500  mg  q12h 

• For  more  severe  infections/  write  Augmentin  875  mg  q12h 


amoxiciin/clavulancffe  potassium 


12  years  of  undiminished  efficacy* 1,2 

* In  clinical  trials,  Augmentin  875  mg  q12h  was  associated  with  a lower  incidence  of  withdrawals  due  to  diarrhea  than  Augmentin  500  mg  q8h. 
(0.9%  [n=5/584]  vs.  1.8%  [n=1 1/607],  respectively,  P=  NS). 

tFor  susceptible  strains  of  indicated  organisms.  Augmentin  is  appropriate  initial  therapy  when  you  suspect  (1- lactamase-producing  pathogens. 

Please  see  brief  summary  of  prescribing  information  for  contraindications,  warnings,  precautions,  adverse  reactions,  and  dosage  and 
administration  on  adjacent  page. 

For  information  on  SmithKIine  Beecham  products,  please  call  1-800-366-8900,  ext.  5231. 

References:  1.  Neu  HC,  Wilson  APR,  Gruneberg  RN.  Amoxycillin/clavulanic  acid:  a review  of  its  efficacy  in  over  38,500  patients  from  1979  to 
1992.  J Chemother  1993;5:67-93.  2.  Clinical  Efficacy  Updates  l-IV,  1996,  SmithKIine  Beecham  Pharmaceuticals. 


SmithKIine  Beecham 

■3L*  Pharmaceuticals 

Philadelphia,  PA  19101 


) SmithKIine  Beecham,  1996  AG873< 
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AUGMENTIN  amoxicillin/clavulanate  potassium 

BRIEF  SUMMARY  FOR  FULL  PRESCRIBING  INFORMATION,  SEE  PACKAGE  INSERT 

INDICATIONS  AND  USAGE:  Augmentin  is  indicated  in  the  treatment  of  infections  caused  by  susceptible  strains  of 

the  designated  organisms  in  the  conditions  listed  below 

Lower  Respiratory  Tract  Infections  caused  by  B-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Moraxella 
(Branhamella)  catarrhahs  Otitis  Media  causea  by  (3-lactamase-producmg  strains  of  Haemophilus  influenzae  and  Morax- 
ella ( Branhamella ) catarrhahs  Sinusitis  caused  by  (Mactamase-producing  strains  of  Haemophilus  influenzae  and  Mo- 
raxella (Branhamella)  catarrhahs  Skin  and  Skin  Structure  Infections  caused  by  (3-lactamase-producmg  strains  of  Staphy- 
lococcus aureus.  Escherichia  coh.  and  Klebsiella  spp  Urinary  Tract  Infections  caused  by  P-lactamase-producmg  strains 
of  E coh.  Klebsiella  spp  and  Enterobacter  spp  While  Augmentin  is  indicated  only  for  the  conditions  listed  above,  infec- 
tions caused  by  ampicillm-susceptible  organisms  are  also  amenable  to  Augmentin  treatment  due  to  its  amoxicillin  con- 
tent Therefore,  mixed  infections  caused  by  ampicillm-susceptible  organisms  and  (Mactamase-producing  organisms 
susceptible  to  Augmentin  should  not  require  the  addition  of  another  antibiotic  Because  amoxicillin  has  greater  in  vitro 
activity  against  Streptococcus  pneumoniae  than  does  ampicillm  or  penicillin,  the  majority  of  S pneumoniae  strains  with 
intermediate  susceptibility  to  ampicillm  or  penicillin  are  fully  susceptible  to  amoxicillin  and  Augmentin  (See  Microbiol- 
ogy subsection ) 

Bacteriological  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentin  should  be  performed 
together  with  any  indicated  surgical  procedures  Therapy  may  be  instituted  prior  to  obtaining  the  results  from  bacterio- 
logical and  susceptibility  studies  to  determine  the  causative  organisms  and  their  susceptibility  to  Augmentin  when  there 
is  reason  to  believe  the  infection  may  involve  any  of  the  (Mactamase-producing  organisms  listed  above  Once  results 
are  known,  adjust  therapy,  if  appropriate 

CONTRAINDICATIONS:  Patients  with  a history  of  allergic  reactions  to  any  penicillin,  or  patients  with  a history  of  Aug- 
menf/rvassociated  cholestatic  iaundice/hepatic  dysfunction 

WARNINGS:  SERIOUS  AND  OCCASIONALLY  FATAL  HYPERSENSITIVITY  (ANAPHYLACTIC)  REACTIONS  HAVE  BEEN 
REPORTED  IN  PATIENTS  ON  PENICILLIN  THERAPY  THESE  REACTIONS  ARE  MORE  LIKELY  TO  OCCUR  IN  INDIVIDUALS 
WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  AND/OR  A HISTORY  OF  SENSITIVITY  TO  MULTIPLE  ALLERGENS 
THERE  HAVE  BEEN  REPORTS  OF  INDIVIDUALS  WITH  A HISTORY  OF  PENICILLIN  HYPERSENSITIVITY  WHO  HAVE  EXPE 
RIENCED  SEVERE  REACTIONS  WHEN  TREATED  WITH  CEPHALOSPORINS  BEFORE  INITIATING  THERAPY  WITH  AUG- 
MENTIN. CAREFUL  INQUIRY  SHOULD  BE  MADE  CONCERNING  PREVIOUS  HYPERSENSITIVITY  REACTIONS  TO  PENI- 
CILLINS. CEPHALOSPORINS  OR  OTHER  ALLERGENS  IF  AN  ALLERGIC  REACTION  OCCURS.  AUGMENTIN  SHOULD  BE 
DISCONTINUED  AND  THE  APPROPRIATE  THERAPY  INSTITUTED  SERIOUS  ANAPHYLACTIC  REACTIONS  REQUIRE 
IMMEDIATE  EMERGENCY  TREATMENT  WITH  EPINEPHRINE  OXYGEN,  INTRAVENOUS  STEROIDS  AND  AIR- 
WAY MANAGEMENT.  INCLUDING  INTUBATION,  SHOULD  ALSO  BE  ADMINISTERED  AS  INDICATED  Pseu- 
domembranous  colitis  has  been  reported  with  nearly  all  antibacterial  agents,  including  Augmentin.  and 
has  ranged  in  severity  from  mild  to  life-threatening.  Therefore,  it  is  important  to  consider  this  diagnosis  in 
patients  who  present  with  diarrhea  subsequent  to  the  administration  of  antibacterial  agents.  Treatment  with 
antibacterial  agents  alters  the  normal  flora  of  the  colon  and  may  permit  overgrowth  of  Clostridia  Studies  indicate  that 
a toxin  produced  by  Clostridium  difficile  is  one  primary  cause  of  "antibiotic  associated  colitis " After  the  diagnosis  of 
pseudomembranous  colitis  has  been  established,  appropriate  therapeutic  measures  should  be  initiated  Mild  cases  of 
pseudomembranous  colitis  usually  respond  to  drug  discontinuation  alone  In  moderate  to  severe  cases,  consideration 
should  be  given  to  management  with  fluids  and  electrolytes,  protein  supplementation  and  treatment  with  an  antibac- 
terial drug  clinically  effective  against  Clostridium  difficile  colitis  Use  Augmentin  cautiously  in  patients  with  evidence 
of  hepatic  dysfunction  Hepatic  toxicity  associated  with  Augmentin  use  is  usually  reversible  On  rare  occasions,  deaths 
have  been  reported  (less  tnan  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally 
been  cases  associated  with  serious  underlying  diseases  or  concomitant  medications  (See  CONTRAINDICATIONS  and 
ADVERSE  REACTIONS ) 

PRECAUTIONS:  General:  While  Augmentin  possesses  the  characteristic  low  toxicity  of  the  penicillin  group  of  antibi- 
otics, periodic  assessment  of  organ  system  functions,  including  renal,  hepatic  and  hematopoietic  function,  is  advisable 
during  prolonged  therapy 

A high  percentage  of  patients  with  mononucleosis  who  receive  ampicillm  develop  an  erythematous  skin  rash  Thus, 
ampicillm  class  antibiotics  should  not  be  administered  to  patients  with  mononucleosis  The  possibility  of  supermfec- 
tions  with  mycotic  or  bacterial  pathogens  should  be  kept  in  mind  during  therapy  If  superinfections  occur  (usually  involv- 
ing Pseudomonas  or  Candida ),  the  drug  should  be  discontinued  and/or  appropriate  therapy  instituted 
Drug  Interactions:  Probenecid  decreases  the  renal  tubular  secretion  of  amoxicillin  Concurrent  use  with  Augmentin 
may  result  in  increased  and  prolonged  blood  levels  of  amoxicillin  Co-admimstration  of  probenecid  cannot  be  recom- 
mended The  concurrent  administration  of  allopurmol  and  ampicillm  increases  substantially  the  incidence  of  rashes  in 
patients  receiving  both  drugs  as  compared  to  patients  receiving  ampicillm  alone  It  is  not  known  whether  this  potentia- 
tion of  ampicillm  rashes  is  due  to  allopurmol  or  the  hyperuricemia  present  in  these  patients  There  are  no  data  with  Aug- 
mentin and  allopurmol  administered  concurrently 

Drug/Laboratory  Test  Interactions:  Oral  administration  of  Augmentin  will  result  in  high  urine  concentrations  of 
amoxicillin  High  urine  concentrations  of  ampicillin  may  result  in  false-positive  reactions  when  testing  for  the  presence 
of  glucose  in  urine  using  Climtest®,  Benedict's  Solution  or  Fehlmg's  Solution  Since  this  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentin.  it  is  recommended  that  glucose  tests  based  on  enzymatic  glucose  oxidase  reac- 
tions (such  as  Clmistix®  or  Tes-Tape®)  be  used 

Following  administration  of  ampicillm  to  pregnant  women  a transient  decrease  in  plasma  concentration  of  total  conju- 
gated estriol,  estriol-glucuromde.  conjugated  estrone  and  estradiol  has  been  noted  This  effect  may  also  occur  with 
amoxicillin  and  therefore  Augmentin 

Carcinogenesis,  Mutagenesis.  Impairment  of  Fertility:  Long-term  studies  m animals  have  not  been  performed  to 
evaluate  carcinogenic  potential  Mutagenesis:  The  mutagenic  potential  of  Augmentin  was  investigated  in  vitro  with 
an  Ames  test,  a human  lymphocyte  cytogenetic  assay,  a yeast  test  and  a mouse  lymphoma  forward  mutation  assay,  and 
in  vivo  with  mouse  micronucleus  tests  and  a dominant  lethal  test  All  were  negative  apart  from  the  in  vitro  mouse  lym- 
phoma assay  where  weak  activity  was  found  at  very  high,  cytotoxic  concentrations 

Impairment  of  Fertility:  Augmentin  at  oral  doses  of  up  to  1200  mg/kg/day  (5  7 times  the  maximum  human  dose.  1480 
mg/m2/day,  based  on  body  surface  area)  was  found  to  have  no  effect  on  fertility  and  reproductive  performance  in  rats 
dosed  with  a 21  ratio  formulation  of  amoxicillin  clavulanate 

Teratogenic  effects:  Pregnancy  (Category  B):  Reproduction  studies  performed  in  pregnant  rats  and  mice  given  Aug- 
mentin at  oral  dosages  up  to  1200  mg/kg/day,  equivalent  to  7200  and  4080  mg/m?/day,  respectively  (4  9 and  2 8 times 
the  maximum  human  oral  dose  based  on  body  surface  area),  revealed  no  evidence  of  harm  to  the  fetus  due  to  Augmen- 
tin There  are,  however,  no  adequate  and  well-controlled  studies  in  pregnant  women  Because  animal  reproduction  stud- 
ies are  not  always  predictive  of  human  response,  use  this  drug  during  pregnancy  only  if  clearly  needed 
Labor  and  Delivery:  Oral  ampicillm  class  antibiotics  are  generally  poorly  absorbed  during  labor  Studies  in  guinea  pigs 
have  shown  that  intravenous  administration  of  ampicillm  decreased  the  uterine  tone,  frequency  of  contractions,  height 
of  contractions  and  duration  of  contractions  However,  it  is  not  known  whether  the  use  of  Augmentin  in  humans  during 
labor  or  delivery  has  immediate  or  delayed  adverse  effects  on  the  fetus,  prolongs  the  duration  of  labor,  or  increases  the 
likelihood  that  forceps  delivery  or  other  obstetrical  intervention  or  resuscitation  of  the  newborn  will  be  necessary 
Nursing  Mothers:  Ampicillm  class  antibiotics  are  excreted  in  the  milk,  therefore,  caution  should  be  exercised  when 
Augmentin  is  administered  to  a nursing  woman 

ADVERSE  REACTIONS:  Augmentin  is  generally  well  tolerated  The  majority  of  side  effects  observed  in  clinical  trials 
were  mild  and  transient,  <3%  of  patients  discontinued  therapy  because  of  drug-related  side  effects  The  most  frequently 
reported  adverse  effects  were  diarrhea/loose  stools  (9%).  nausea  (3%),  skin  rashes  and  urticaria  (3%),  vomiting  (1%) 
and  vaginitis  (1%)  The  overall  incidence  of  side  effects,  and  in  particular  diarrhea,  increased  with  the  higher  recom- 
mended dose  Other  less  frequently  reported  reactions  include  abdominal  discomfort,  flatulence  and  headache 
The  following  adverse  reactions  have  been  reported  for  ampicillm  class  antibiotics 

Diarrhea,  nausea,  vomiting,  indigestion,  gastritis,  stomatitis,  glossitis,  black  "hairy"  tongue,  enterocolitis,  mucocuta- 
neous candidiasis  and  pseudomembranous  colitis  Onset  of  pseudomembranous  colitis  symptoms  may  occur  during  or 
after  antibiotic  treatment  (See  WARNINGS  ) Skin  rashes,  pruritus,  urticaria,  angioedema,  serum  sickness-like  reactions 
(urticaria  or  skin  rash  accompanied  by  arthritis,  arthralgia,  myalgia  and  frequently  fever),  erythema  multiforme  (rarely 
Stevens-Johnson  Syndrome)  and  an  occasional  case  of  exfoliative  dermatitis  (including  toxic  epidermal  necrolysis) 
These  reactions  may  be  controlled  with  antihistamines  and,  if  necessary,  systemic  corticosteroids  Whenever  such  re- 
actions occur,  the  drug  should  be  discontinued,  unless  the  opinion  of  the  physician  dictates  otherwise  Serious  and  occa- 
sional fatal  hypersensitivity  (anaphylactic)  reactions  can  occur  with  oral  penicillin  (See  WARNINGS  ) A moderate  rise 
in  AST  (SGOT)  and/or  ALT  (SGPT)  has  been  noted  in  patients  treated  with  ampicillm  class  antibiotics  but  the  significance 
of  these  findings  is  unknown  Hepatic  dysfunction,  including  increases  in  serum  transaminases  (AST  and/or  ALT),  serum 
bilirubin  and/or  alkaline  phosphatase,  has  been  infrequently  reported  with  Augmentin  The  histologic  findings  on  liver 
biopsy  have  consisted  of  predominantly  cholestatic,  hepatocellular,  or  mixed  cholestatic-hepatocellular  changes  The 
onset  of  signs/symptoms  of  hepatic  dysfunction  may  occur  during  or  several  weeks  after  therapy  has  been  discontin- 
ued The  hepatic  dysfunction,  which  may  be  severe,  is  usually  reversible  On  rare  occasions,  deaths  have  been  report- 
ed (less  than  1 death  reported  per  estimated  4 million  prescriptions  worldwide)  These  have  generally  been  cases  asso- 
ciated with  serious  underlying  diseases  or  concomitant  medications  Interstitial  nephritis  and  hematuria  have  been 
reported  rarely  Anemia,  thrombocytopenia,  thrombocytopenic  purpura,  eosinophilia,  leukopenia  and  agranulocytosis 
have  been  reported  during  therapy  with  penicillins  These  reactions  are  usually  reversible  on  discontinuation  of  therapy 
and  are  believed  to  be  hypersensitivity  phenomena  A slight  thrombocytosis  was  noted  in  less  than  1%  of  the  patients 
treated  with  Augmentin  Reversible  hyperactivity,  agitation,  anxiety,  insomnia,  confusion,  behavioral  changes,  and/or 
dizziness  have  been  reported  rarely 
DOSAGE  AND  ADMINISTRATION 

Since  both  the  Augmentin  250  mg  and  500  mg  tablets  contain  the  same  amount  of  clavulanic  acid  (125  mg. 
as  the  potassium  salt),  2 Augmentin  250  mg  tablets  are  not  equivalent  to  1 Augmentin  500  mg  tablet.  There- 
fore. 2 Augmentin  250  mg  tablets  should  not  be  substituted  for  1 Augmentin  500  mg  tablet 
Dosage: 

Adults:  The  usual  adult  dose  is  1 Augmentin  500  mg  tablet  every  12  hours  or  1 Augmentin  250  mg  tablet  every  8 hours 
For  more  severe  infections  and  infections  of  the  respiratory  tract,  the  dose  should  oe  1 Augmentin  Sib  mg  tablet  every 
12  hours  or  1 Augmentin  500  mg  tablet  every  8 hours 

Patients  with  impaired  renal  function  do  not  generally  require  a reduction  in  dose  unless  the  impairment  is  severe 
Severely  impaired  patients  with  a glomerular  filtration  rate  of  <30  mL/minute  should  not  receive  the  875  mg  tablet 
Patients  with  a glomerular  filtration  rate  of  1 0 to  30  mL/minute  should  receive  500  mg  or  250  mg  every  1 2 hours,  depend- 
ing on  the  severity  of  the  infection  Patients  with  a less  than  10  mL/mmute  glomerular  filtration  rate  should  receive  500 
mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection 

Hemodialysis  patients  should  receive  500  mg  or  250  mg  every  24  hours,  depending  on  severity  of  the  infection  They 
should  receive  an  additional  dose  both  during  and  at  the  end  of  dialysis 

Hepatically  impaired  patients  should  be  dosed  with  caution  and  hepatic  function  monitored  at  regular  intervals  (See 
WARNINGS ) 

Pediatric  Patients:  Pediatric  patients  weighing  40  kg  or  more  should  be  dosed  according  to  the  adult  recommenda- 
tions 

Due  to  the  different  amoxicillin  to  clavulanic  acid  ratios  in  the  Augmentin  250  mg  tablet  (250/125)  versus 
the  Augmentin  250  mg  chewable  tablet  (250/62.5).  the  Augmentin  250  mg  tablet  should  not  be  used  until  the 
pediatric  patient  weighs  at  least  40  kg  or  more. 

Administration:  Augmentin  may  be  taken  without  regard  to  meals,  however,  absorption  of  clavulanate  potassium  is 
enhanced  when  Augmentin  is  administered  at  the  start  of  a meal  To  minimize  the  potential  for  gastrointestinal  intol- 
erance, Augmentin  should  be  taken  at  the  start  of  a meal 
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FAMILY  PRACTICE/PRIMARY  CARE 

January  17-19,  1997 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. CMEA  at  Hyatt  Regency,  La  Jolla.  Fri.-Sun.  20  hrs.  $495.  Contact: 
CMEA.  Jacqueline  Shiller,  PO  Box  270469.  San  Dieso  92198.  (800)  993- 
2632  or  (619)  674-5200. 

January  20-22 — Opthalmology  and  ENT  for  the  Primary  Care  Physician. 

CMEA  at  Hyatt  Regency.  La  Jolla.  Mon- Wed.  20  hrs.  Contact:  CMEA, 
Jacqueline  Shiller.  PO  Box  270469.  San  Diego.  92198.  (800)  993-2632  or 
(619)674-5200. 

January  31 -February  2 — Primary  Care  Dermatology.  UCSD  at  San  Diego 
Hilton  Beach  and  Tennis  Resort.  Fri-Sun.  Contact:  UCSD.  (619)  534-3940. 

January  31 -February  1-2 — 35th  Clinical  Conference  in  Pediatric  Anesthesi- 
ology. Children's  Hospital.  Los  Angeles,  at  Sheraton  L'niversal  Hotel.  Uni- 
versal City.  15  hrs.  $295.  Contact:  David  J.  Stewart.  MB.  Program  Direc- 
tor. Pediatric  Anesthesiology  Conference.  Children's  Hospital  Los  Anneles. 
PO  Box  54700,  Los  Angeles.  CA  90054.  (213)  669-2262. 

February  7-8 — 15h  Annual  UC  Davis  Infectious  Disease  Conference.  UC 
Davis  at  Sacramento  Hilton  Inn.  10.5  hrs.  $175.  Fri.-Sun.  Contact:  UCD 


February  7-10 — CAFP  49th  Annual  Scientific  Assembly.  CAFP  at  Hyatt  Re- 
gency, San  Francisco,  Fri-Mon.  $275-$385.  Contact:  Clark  W.  Franklin. 
CAFP.  I 14  Sansome  St..  Ste.  1305.  San  Francisco.  CA  94104-3824.  (415) 
394-9121. 
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February  14-16 — Office  Gynecology  and  Women’s  Health  for  the  Primary 
Care  Physician.  CMEA  at  Hyatt  Islandia.  San  Diego,  Fri.-Sun.  20  hrs. 
S475.  Contact:  CMEA.  Jacqueline  Shiller,  PO  Box  270469.  San  Diego 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  16-21  — 12th  Annual  Primary  Care  Medicine:  Concepts  and 
Controversies.  UCSF  at  Squaw  Creek,  CA  20  hrs.  $625.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology  : 1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

February  19-23 — The  Practicing  Physician’s  Approach  to  the  Difficult 
Headache  Patient.  Dannemiller  Memorial  Educational  Foundation  at 
Marriott's  Las  Palmas  Resort  and  Country  Club.  Rancho  Mirage.  Wed- 
Sun.  22  hrs.  $345.  Contact:  Meeting  Coordinator.  Diamond  Headache 
Clinic  Research  and  Educational  Foundation.  467  West  Deming  Place, 
Chicago,  IL.  60614.  (312)  388-6363. 

February  21 — Modern  Approaches  to  Allergic  Diseases  for  the  Primary 
Care  Physician.  UCSF  at  Moscone  Center,  San  Francisco.  Fri.  6.75  hrs. 
$125.  Contact:  UCSF. 

February  28-March  2 — Office  Gynecology  and  Women's  Health  for  the 
Primary  Care  Physician.  CMEA  at  Hyatt  Islandia.  San  Diego,  Fri.-Sun. 
20  hrs.  $475.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  270469,  San 
Diego  92198.  (800)  993-2632  or  (619)  674-5200. 

March  6-8 — Contraceptive  Technology  Conference.  Contemporary  Forums 
at  Fairmont  Hotel.  San  Francisco.  Thurs-Sat.  16  hrs.  $425.  Contact:  Con- 
temporary Forums.  1 1900  Silvergate  Drive,  Dept  265,  Dublin,  CA,  94568. 
(510)  828-7100. 

March  7 — 23rd  Annual  Diabetes  Symposium.  UC  Davis  at  Beverly  Garland 
Hotel,  Sacramento.  Fri.  $130.  Contact:  UCD. 

March  20 — Diabetes  Update.  UCSF  at  Holiday  Inn.  San  Francisco.  7.5  hrs. 
$185.  Contact:  UCSF. 

March  21-22 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at  Hol- 
iday Inn,  San  Francisco.  Fri-Sat.  13  hrs.  $295.  Contact:  UCSF. 

March  26-28 — Annual  Review  in  Family  Medicine.  UCSF  at  Stanford  Court 
Hotel,  San  Francisco.  Wed-Fri.  16  hrs.  $375.  Contact:  Program  Coordina- 
tor. Dept.  Family  and  Community  Medicine,  500  Parnassus  Ave.  MU-3E, 
San  Francisco,  CA  94143-0900.  (415)  476-5250. 

April  3-6 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary  Care 
Physician.  CMEA  at  Royal  Sonesta  Hotel,  New  Orleans,  LA.  Thurs-Sun. 
20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box  270469,  San 
Diego  92198.(800)993-2632. 

April  9- 1 3 — Annual  Scientific  Program  and  Postgraduate  Course  in  Fer- 
tility. Pacific  Coast  Fertility  Society  at  Rennaissance  Esmeralda  Resort,  In- 
dian Wells.  Wed-Sun.  19  hrs.  Contact:  Director  of  Medical  Education  or 
Susan  Reddy  Butler,  Pacific  Coast  Fertility  Society,  PO  Box  1656,  La  Mi- 
rada. CA,  90637-1656.  (310)  947-7068. 

April  14-15 — Born  Too  Soon:  Multidisciplinary  Strategies  for  Prevention 

of  Preterm  Birth.  Contemporary  Forums  at  Marriott  Hotel,  Oakland. 
Mon-Tues.  13  hrs.  $375.  Contact:  Contemporary  Forums,  1900  Silvergate 
Dr.,  Dept.  280,  Dublin,  CA.  94568.  (510)  828-7100,  ext.  0. 

April  17-20 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  CMEA  at  San  Diego  Hilton  Beach  and  Tennis  Resort. 
Thurs-Sun.  20  hrs.  $495.  Contact:  CMEA,  Jacqueline  Shiller,  PO  Box 
270469,  San  Diego  92198.  (800)  993-2632. 

May  14-17 — Wound  Management  Workshop  for  Primary  Care.  UCSD  at 
La  Jolla  Marriott,  San  Diego.  Wed-Sat.  15  hrs.  $475.  Contact:  UCSD 

May  16-20 — Primary  Care  Essentials.  CMEA  at  Grand  Hyatt  on  Union 
Square,  San  Francisco.  Fri-Tues.  32  hrs.  $750.  Contact:  Jacqueline  Shiller, 
CMEA.  PO  Box  270469,  San  Diego.  92198  (800)  993-2632. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California.  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education.  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division. 

(800)  USC- 11 19. 
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GERIATRICS 

April  19,  1997 — Geriatrics  Medicine  Moves  Into  the  21st  Centurv:  Beyond 
the  Basics.  UC  Davis,  Sacramento.  Sat.  20  hrs.  Contact:  UCD. 

May  3,  1997 — Geriatrics  Medicine  Moves  Into  the  21st  Century:  Beyond 
the  Basics.  UC  Davis,  Sacramento.  Sat.  20  hrs.  Contact:  UCD. 

May  31.  1997 — Geriatrics  Medicine  Moves  Into  the  21st  Century:  Beyond 
the  Basics.  UC  Davis,  Sacramento.  Sat.  20  hrs.  Contact:  UCD. 

INFECTIOUS  DISEASE 

February  6-8,  1997 — Epidemiology  and  Prevention  of  Infectious  Diseases. 
UCSF  at  Fairmont  Hotel,  San  Francisco.  Thurs-Sat.  Contact:  UCSF. 

INTERNAL  MEDICINE 

February  12-14,  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  Contact:  UCSF. 

February  15-20 — 22nd  Annual  Postgraduate  Topics  & Advances  in  Inter- 
nal Medicine.  UCSD  at  Hyatt  Regency,  San  Diego.  Sat-Thurs.  52  hrs. 
$1365.  Contact:  UCSD. 

February  17-20 — Clinical  Hematology  and  Oncology:  1997.  Scripps  Clinic 
and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla. 
Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

March  21-27 — Internal  Medicine  1997.  CMEA  at  Hotel  del  Coronado,  San 
Diego.  Fri-Thurs.  45  hrs.  $795.  Contact:  CMEA,  Jacqueline  Shiller,  PO 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

April  5 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  and  Re- 
search Foundation  at  La  Jolla.  Sat.  6 hrs.  Contact:  Laurel  Steigerwald,  Con- 
ference Coordinator,  Dept.  Academic  Afairs,  403C,  Scripps  Clinic  and  Re- 
search Foundation,  10666  N.  Torrey  Pines  Rd.,  La  Jolla,  92037.  (619) 
554-8556. 


NEPHROLOGY 

February  6-8,  1997 — Advanced  Nephrology:  Nephrology  for  the  Consul- 
tant. UCSD  at  Hotel  del  Coronado,  San  Diego.  Thurs-Sat.  17  hrs.  $395. 
Contact:  UCSD. 


NEUROLOGY 

January  17-19.  1997 — Advances  in  the  Diagnosis  and  Clinical  Practice  in 
the  Neurosciences.  San  Diego  Hilton  Beach  and  Tennis  Resort,  San  Diego. 
Fri.-Sun.  7 hrs.  Contact:  California  Association  of  Neurological  Surgeons, 
(916)  443-0236. 


ONCOLOGY 

February  17-20,  1997 — Clinical  Hematology  and  Oncology:  1997.  Scripps 
Clinic  and  Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel,  La 
Jolla.  Mon-Thurs.  26  hrs.  Contact:  Scripps,  (619)  554-8556. 

February  20-22.  1997 — Molecular  Advances  in  Cancer  Epidemiology  and 
Prevention.  UCSF  at  Sheraton  Palace  Hotel,  San  Francisco.  Thurs-Sat. 
Contact:  UCSF. 


OTOLARYNGOLOGY 

January  4-8,  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute, 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431,  ext  7079. 

February  1 -5 — Temporal  Bone  Surgical  Dissection  Course.  The  House  Ear 
Institute,  Los  Angeles.  Sat- Wed.  48  hrs.  $1,300.  Contact:  House  Ear  Insti- 
tute, (213)  483-4431,  ext  7079. 

March  15-19 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 

House  Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz,  MD,  Director  of  Educaiton.  House  Ear  Institute,  2100  W 
Third  St,  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 

April  12-16 — 1996-1997  Temporal  Bone  Surgical  Dissection  Course. 

House  Ear  Institute  at  Los  Angeles.  Sat- Wed.  48  hrs.  $1300.  Contact:  An- 
tonio de  la  Cruz,  MD,  Director  of  Educaiton,  House  Ear  Institute.  2100  W 
Third  St,  Los  Angeles,  CA  90057.  (213)  483-4431,  ext  7079. 


May  3-7 — 1996-1997  Temporal  Bone  Survival  Dissection  Courses.  House 
Ear  Institute  at  Los  Angeles.  Sat-Wed.  48  hrs.  $1,300.  Contact:  The  House 
Ear  Institute.  Antonio  De  la  Cruz,  MD,  Director  of  Education.  2100  W. 
Third  St.,  Los  Angeles,  90057.  (213)  483-4431. 


PEDIATRICS 

January  15-18,  1997 — San  Diego  Cerebral  Palsy  Symposium.  Children’s 
Hospital  at  San  Diego  Marriott  Mission  Valley.  Wed-Sat.  21.5  hrs,  $450- 
$495.  Contact:  Continuing  Medical  Education.  3020  Children’s  Way 
(5021),  San  Diego  92123.  (619)  576-4072. 

January  27-31 — San  Diego  Conference  on  Responding  to  Child  Maltreat- 
ment. Children's  Hospital  at  Town  and  Country  Hotel,  San  Diego.  Mon-Fri 
30.5  hrs,  $435.  Contact:  Registration  Coordinator,  Center  for  Child  Protec- 
tion, 3020  Children’s  Way  (MC5016),  San  Diego  92123.  (916)  495-4940. 

January  31 -February  2 — 35th  Clinical  Conference  in  Pediatric  Anesthesiol- 
ogy. Children’s  Hospital  Los  Angeles  at  Sheraton  Universal  Hotel.  Univer- 
sal City.  15  hrs.  $295.  Contact:  David  J.  Stewart.  MB,  Program  Dir,  Pedi- 
atric Anesthesiology  Conf.,  Children’s  Hospital  Los  Angeles.  PO  Box 
54700.  Los  Angeles  90054.  (213)  669-2262. 

February  1 — Update  in  Behavioral/Developmental  Pediatrics.  UCSF  at 
UCSF  Campus.  Sat.  Contact:  UCSF. 

February  17-20 — Clinical  Hematology  and  Oncology.  Scripps  Clinic  and 
Research  Foundation  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla. 
Mon-Thurs.  24  hrs.  Contact:  Laurel  Steigerwald.  Conference  Coordinator, 
Dept.  Academic  Affairs,  403C.  Scripps  Clinic  and  Research  Foundation, 
10666  N.  Torrey  Pines  Rd..  La  Jolla,  92037.  (619)  554-8556. 

February  17-19 — Pediatrics  Update  1997.  CMEA  at  Hyatt  Islandia,  San 
Diego.  Mon.-Wed.  20  hrs.  $475.  Information:  Jacqueline  Shiller.  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  28-March  2 — Current  Concepts  in  Pediatric  Medicine — 10th  An- 
niversary. Children's  Hospital  and  Health  Center  at  San  Diego  Hilton 
Beach  and  Tennis  Resort.  Fri-Sun.  16  hrs.  $365.  Contact:  Children's  Hos- 
pital. CME.  3020  Children's  Way  (5021),  San  Diego  92123.  (619)  576- 
4072. 

March  21-27 — Pediatrics  Update  1997.  CMEA  at  Buena  Vista  Palace  at  Walt 
Disney  World  Village,  Orlando,  FL  Mon.-Wed.  20  hrs.  $475.  Information: 
Jacqueline  Shiller.  PO  Box  270469,  San  Diego.  CA  92198.  (800)  993-2632 
or  (619)  674-5200. 

April  4-5 — Pediatric  Dermatology  for  the  Practitioner.  Children's  Hospital 
at  Hyatt  Islandia  Mission  Bay,  San  Diego.  Fri-Sat.  12  hrs.  $245.  Contact: 
CME  Office-5021,  3020  Children's  Way.  San  Diego,  CA.  92123.  (619) 
576-4072. 

April  4—6 — Nelson  Butters'  West  Coast  Neuropsychology  Conference: 
New  Neuropsychological  Tests  for  School-Aged  Children.  UCSD  at  US 
Grant  Hotel.  San  Diego.  Fri-Sun.  15.5  hrs.  $325.  Contact:  Cass  Jones.  Pro- 
fessional Conference  Management,  Inc.  7916  Convoy  Court,  San  Diego, 
92111.(619)565-9921. 

May  15-17 — 30th  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel.  San  Francisco.  Thurs-Sat.  15.5  hrs 
$375.  Contact:  UCSF. 


PLASTIC  SURGERY 

March  20-22.  1997 — 9th  Annual  Symposium  on  Aesthetic  Surgery.  UCSF  at 
Mark  Hopkins  Hotel,  San  Francisco.  Thurs-Sat.  1 8 hrs.  $950.  Contact:  UCSF 


PSYCHIATRY  AND  NEUROLOGY 

February  12-14,  1997 — Recent  Adventures  in  Neurology.  UCSF  at  Hyatt 
Regency  Hotel.  San  Francisco.  Wed.-Fn.  15  hrs  Contact:  UCSF. 

April  3-6 — Nelson  Butler's  West  Coast  Psychiatry  Conference.  UCSD  at 
US  Grant  Hotel,  San  Diego.  Thurs-Sun.  15  hrs.  $325.  Contact:  UCSD. 


RADIOLOGY 

January  26-February  2.  1997 — Multi  Specialty  Radiology  Courses:  Neuro- 
radiology, Angiographic,  Interventional,  Chest,  Ultrasound,  and  Bone. 

UCSD  at  Hotel  del  Coronado,  San  Diego.  Sun-Sun.  Various  hours.  $975. 
Contact:  Rvals  & Associates.  Inc,  PO  Box  1925  Roswell.  GA,  30077-1925. 
(770)641-9773. 
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March  29 — 10th  Annual  Spring  Interventional  Radiology.  UCSD  at  Hotel 
del  Coronado,  San  Diego.  Sat.  6.25  hrs.  $145.  Contact:  UCSD. 

March  30- April  4 — 17th  Annual  San  Diego  Residents  Radiology  Review. 

UCSD  at  Hotel  del  Coronado.  San  Diego.  Sun-Fri.  41  hrs.  $695.  Contact: 
UCSD. 


SURGERY 

January  4-8,  1997 — Temporal  Bone  Surgical  Dissection  Course.  The  House 
Ear  Institute,  Los  Angeles.  Sat- Wed.  48  hrs,  $1,300.  Contact:  House  Ear  In- 
stitute. 2100  W Third  St,  Los  Angeles  90057.  (213)  483-4431,  ext  7079. 


GENERAL/MULTIDISCIPLINARY 

December  12-14 — Diagnosis  and  Treatment  of  Back  Pain — The  Next  Level. 

St  Mary’s  Hospital  at  Stanford  Court  Hotel,  San  Francisco.  Thurs-Sat.  Con- 
tact: Aubrey  A.  Swartz,  MD.  American  Back  Society,  St  Joseph's  Profes- 
sional Center,  2647  E 14th  St,  Ste  401,  Oakland  94601 . (510)  536-9929. 
January  8,  1997 — Pre-ACLS  Workshop.  AHA  at  San  Leandro.  Wed.  6 hrs. 
$50-$70.  Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro.  CA 
94577.  (510)  632-6135. 

January  17,  18,  19 — ACLS  Renewal/Provider.  AHA  at  San  Leandro.  Fri-Sun. 
6 hrs.  $100.  Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro, 
CA  94577.  (510)632-6135. 

January  22-25 — Medicine  Meets  VR — Global  Healthcare  Grid:  Transfor- 
mation of  Medicine  Through  Communication.  UCSD  at  San  Diego  Mar- 
riott Hotel  & Resort.  Wed-Sat.  Contact:  Alligned  Management  Associates, 
(619)749-2498. 

February  1-2 — PALS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $170. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro,  CA  94577. 
(510)  632-6135. 

February  8-9 — ACLS  Instructor.  AHA  at  San  Leandro.  Sat-Sun.  16  hrs.  $195. 
Contact:  CPR  Seminars,  1933  Davis  St,  Ste  297,  San  Leandro,  CA  94577. 
(510)632-6135. 

April  24-25 — New  Frontiers  in  Alzheimer’s  Disease.  UCSD  at  San  Diego 
Hilton.  Thurs-Fri.  16  hrs.  $210. 

May  1 3 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  and  Research  Foundation  at 
Scripps  Clinic,  La  Jolla.  Sat.  7 hrs.  Contact:  Laurel  Steigerwald.  Conference 
Coordinator,  Dept.  Academic  Affairs,  403C,  Scripps  Clinic  and  Research 
Foundation,  10666  N.  Torrey  Pines  Rd„  La  Jolla,  92037.  (619)  554-8556. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 
California  Physicians'  Legal  Handbook  Series.  California  Medical  Associ- 
ation. Contact:  CMA.  PO  Box  7690,  San  Francisco  94120-7690.  (800) 
882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


January  16-19,  1997 — Anxiety  Disorders:  Colorado  Psychiatirc  Associa- 
tion Annual  Meeting.  Vail.  Thurs-Sun.  Contact:  Laura  Michaels,  759- 
6045. 

February  16-21 — 23rd  Annual  Vail  Obstetrics  & Gynecology  Conference. 

University  of  Colorado.  Vail.  Sun-Sun.  Contact:  Linda  Woodstock,  372-9026. 


February  23-26 — Team  Approach  to  Pediatric  Cardiac  Disease.  The  Chil- 
dren's Hospital.  Vail  Cascade  Hotel  and  Club.  Sun-Wed.  Contact:  Alice  L. 
Kay.  861-6123. 

March  1-7 — CRASH  97  Colorado  Review  of  Anesthesia  and  Ski  Holiday. 

University  of  Colorado  Dept,  of  Anesthesiology.  Vail.  Sat-Fri.  Contact: 
Phyllis  Tuller,  372-6901. 

March  15-19 — Thoracic  Transplantation  1997:  An  International  Update. 

Division  of  Cardiothoracic  Surgery,  University  of  Colorado.  Marriott’s 
Mountain  Resort,  Vail.  Sat- Wed.  Contact:  U of  Colo,  270-3065. 

March  15-21 — Reconstructive  Surgery  of  the  Hip  and  Knee.  University  of 
Colorado.  Aspen.  Sat-Fri.  Contact:  Joan  Bauer  (800)  882-9153. 

Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Every  Second  Wednesday  of  the  Month — Cardiovascular  Education  Series. 
St  Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Pow- 
ell, (303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

This  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


February  14—16,  1997 — ACMS  28th  Annual  Medical  Winter  Clinics.  Shore 
Lodge  Inn.  McCall,  Idaho.  Fri-Mon.  9 hrs.  Contact:  Judy  Barningham 
(208)  336-2930  or  Marie  Chester  (208)  381-2135. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New 
Mexico  Medical  Society,  7770  Jefferson,  Suite  400,  Albu- 
querque, NM  87109,  at  least  two  months  in  advance.  For  in- 
formation on  CME  accreditation  or  on  the  CME  requirements 
of  the  New  Mexico  Board  of  Medical  Examiners,  please  write 
to  the  above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


January  11-12,  1997 — 1 5th  Albuquerque  Family  Practice  Seminar.  Albu- 
querque Hilton.  Sat.-Sun.  Contact:  Ann  Woodrow,  Albuquerque  Academy 
of  Family  Physicians,  2309  Renard  SE,  #208,  Albuquerque,  NM  87106. 
(505)  243-4560. 

February  28-March  1 — 25th  Annual  New  Mexico  Thoracic  Society  Lung  Dis- 
ease Svmposium.  Taos  Fn-Sat.  Contact:  Billie  Dytzel.  216  Truman  NE,  Al- 
buquerque 87108.  (505)  265-0732;  (800)  221-LUNG.  FAX  (505)  260-1739. 

April  6-9 — 9th  Annual  Southwest  Regional  Substance  Abuse  Conference. 
Prevention  and  Treatment — Turning  Obstacles  Into  Opportunities.  Al- 
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buquerque  Marriott  Hotel.  Contact:  SWRSAC,  1479  Morning  Glory  Rd.  NE. 
Albuquerque.  NM  87122.  (505)  856-1717,  FAX  (505)  856-1490. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713,  Albuquerque  87131. (505) 277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


February  5-9 — 3rd  Annual  Brigham  & Women's  Utah  Therapeutic  GI  En- 
doscopy Course  1996:  Problems  and  Solutions.  Park  City.  Contact: 

uusm‘ 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


SPONSORS  OF  COURSES— ABBREVIATIONS 

CH:  Castleview  Hospital,  300  N Hospital  Dr,  Price  84501.  (801)  637-4800. 

DM:  Dixie  Medical  Center,  544  S 400  East,  St  George  84770.  (801)  634-4000. 

ETS:  Emergency  Training  Services,  777  N 390  East,  American  Fork  84003.  (801) 

763-3555. 

FHP:  FHP  of  Utah,  35  W Broadway,  Salt  Lake  City  84101.  (801)  355-1234. 

ITS:  Intermountain  Thoracic  Society.  1616  S 1 Ith  East,  Salt  Lake  City  84105.  (801) 

484-4456. 

LDSH:  LDS  Hospital,  8th  Ave  and  “C”  St.  Salt  Lake  City  84143.  (801)  321-1100. 

LRH  Logan  Regional  Hospital,  1400  N 5th  East,  Logan  84321.  (801)  752-2050. 

MDH:  McKay-Dee  Hospital  Center,  3939  Harrison  Blvd,  Ogden  84409.  (801)  625- 

2694. 

MVH:  Mountain  View  Hospital.  1000  E Highway  6.  Payson  84651 . (801)  465-9201. 

OSS:  Ogden  Surgical-Medical  Society,  PO  Box  9311,  Ogden  84409. 

PCMC:  Primary  Children’s  Medical  Center,  100  N Medical  Dr,  Salt  Lake  City  841 13. 

(801)588-2000. 

PVH:  Pioneer  Valley  Hospital,  3460  S 4155  West,  West  Valley  City  84120.  (801) 

968-9061. 

UANS:  Utah  Association  of  Neurological  Surgeons,  24  S 1100  East,  Ste  302,  Salt  Lake 

City  84102.  (801)531-7806. 

UMIA:  Utah  Medical  Insurance  Association.  540  E 500  South,  Salt  Lake  City  84102. 

(801)531-0375. 

UOS:  Utah  Ophthalmological  Society,  540  E 500  South,  Salt  Lake  City  84102.  (801) 

355-7477. 

USH:  Utah  State  Hospital.  PO  Box  270,  Provo  84603-0270.  (801)  373-4400. 

UUSM:  University  of  Utah  School  of  Medicine,  Office  of  Continuing  Medical  Educa- 

tion. 50  N Medical  Dr.  Salt  Lake  City  84132.  (801)  581-8664. 

VAMC:  Veterans  Affairs  Medical  Center,  500  Foothill  Dr,  Salt  Lake  City  84148.  (801) 

582-1565. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441-9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


December  12-14 — Annual  Meeting:  Washington  State  Chapter  American 
College  of  Physicians.  Seattle.  Thur.-Sat.  Contact:  UAV  CME  (206)  543- 
1050. 

December  12-14 — The  12th  Annual  Infectious  Disease  Conference.  Seat- 
tle. Thur.-Sat.  Contact:  PNCEI  (360)  653-4543. 

December  13 — Alternative  Medicine  1996  Bellevue.  Fri.  Contact:  Group 
Health  Cooperative  of  Puget  Sound  (206)  326-3441. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle,  WA  98104.  (206)  223- 
5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education.  705  S Ninth. 
No.  203.  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME,  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)  340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  CANCER  SOCIETY.  February  20-22.  1997— National  Con- 
ference on  State  of  the  Art  in  Cancer  Genetics:  Societal  and  Clinical 
Implications  of  DNA  Testing  Hyatt  Reunion.  Dallas.  Texas.  19  hrs.  $325. 
Thurs.-Sat.  Contact:  Iris  Goodson.  American  Cancer  Society.  1599  Clifton 
Rd.,  NE,  Atlanta,  GA  30329-4251.  (404)  329-7604.  FAX  (404)  329-5713. 

AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  May  9-16.  1997 — 56th  Annual  American  Occupational 
Health  Conference.  Orange  County  Convention  Center.  Orlando,  Fla 
Fri. -Fri.  Contact:  ACOEM.  55  W.  Seeaers  Rd..  Arlington  Heiahts,  111 
60005.  (847)  228-6850.  FAX  (847)  228-1856. 

THE  CENTER  FOR  BIO-MEDICAL  COMMUNICATION.  INC.  March 
7-9 — Management  of  the  HIV-Infected  Patient — A Practical  Ap- 
proach for  the  Primary  Care  Practitioner  Crowne  Plaza  Manhattan. 
New  York  City,  NY.  Fri. -Sun.  Contact:  Center  for  Bio-Medical  Communi- 
cation. Inc.  (201)  385-8080.  FAX  (201)  385-5650. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  9-11.  1097 — 
14th  Annual  Scientific  Session  of  the  American  Association  of  Clinical 
Anatomists.  Honolulu.  Wed-Fri.  Contact:  Sally  C.  O'Neill.  PhD.  Associ- 
ate Dean,  Creighton  University  CME  Division,  601  North  30th  St..  Suite 
2 1 30.  Omaha.  NE  68131.  ( 800)  548-CMED  or  (402)  280- 1 830. 

CREIGHTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  July  12.  1997— 
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Clinical  Anatomy  of  the  Basic  Physical  Examination.  Honolulu.  Sat. 
Contact:  Sally  C.  O'Neill.  PhD,  Associate  Dean.  Creighton  University 
CME  Division.  601  North  30th  St.,  Suite  2130.  Omaha,  NE  68131.  (800) 
548-CMED  or  (402)  280-1830. 

INSTITUTE  FOR  JEWISH  MEDICAL  ETHICS.  February  14-17  1997— 8th 
Annual  International  Conference  on  Jewish  Medical  Ethics.  San  Fran- 
cisco. Fri-Mon.  27  units  CME  credit.  Jointly  sponsored  by  the  Institute  for 
Jewish  Medical  Ethics  of  San  Francisco  and  Stanford  University  School  of 
Medicine.  Contact:  IJME.  (800)  258-4427. 

NATIONAL  MANAGED  HEALTH  CARE  CONGRESS  January  28-31. 
1997 — 6th  Annual  West  Managed  Health  Care  Congress.  Palm  Springs, 
Calif.  Contact:  NMHCC.  (617)  505-8000.  FAX  (617)  270-600. 

PHYSICIANS  FOR  A VIOLENCE-FREE  SOCIETY.  February  7-8— 4th 
Annual  Conference:  “Alcohol:  Fuel  for  Family  Violence?”  Hyatt  at 
Fisherman's  Wharf,  San  Francisco,  Calif.  Contact:  JoAn  Dwyer.  PO  Box 
35528.  Dallas,  TX  75235-0528.  (214)  590-8807,  FAX  (214)  590-4079. 

UNIVERSITY  OF  NEBRASKA.  February  14,  1997— Cardiovascular  Re- 
search Symposium.  Omaha.  Fri.  Contact:  Center  for  Continuing  Educa- 
tion. University  of  Nebraska  Medical  Center.  600  South  42nd  St.  Box 
98565 1 , Omaha,  NE  68 1 98-565 1 .( 800)  642- 1 095 . 

UNIVERSITY  OF  NEBRASKA.  March  2-7— 17th  Annual  Keystone  Con- 
ference: Review  of  Head  and  Neck  Medicine  for  the  Primary  Care 
Physician.  Omaha.  Sun-Fri.  Contact:  Center  for  Continuing  Education, 
University  of  Nebraska  Medical  Center.  600  South  42nd  St,  Box  985651. 
Omaha,  NE  68198-5651.  (800)  642-1095. 

UNIVERSITY  OF  NEBRASKA.  March  10-21— Family  Practice  Review: 
Skills  for  the  21st  Century.  Omaha.  Contact:  Center  for  Continuing  Edu- 
cation. University  of  Nebraska  Medical  Center.  600  South  42nd  St.  Box 
985651,  Omaha.  NE  68198-5651.  (800)  642-1095. 

UNIVERSITY  OF  NEBRASKA.  March  20-22— National  Association  of 
Medical  Direction  of  Respiratory  Care.  Omaha.  Thu-Sat.  Contact:  Cen- 


ter for  Continuing  Education,  University  of  Nebraska  Medical  Center,  600 
South  42nd  St,  Box  985651,  Omaha,  NE  68198-5651.  (800)  642-1095. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  March  21-22, 
1997 — Integrated  Care  of  the  Thoracic  Surgery  Patient — A Seminar 
for  Allied  Health  Professionals.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office 
of  Continuing  Medical  Education,  Washington  University  School  of  Medi- 
cine, Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis,  Mo  63110- 
1093.  (800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  4-5— Clin- 
ical Pulmonary  Update.  St.  Louis,  Mo.  Fri.-Sat.  Contact:  Office  of  Con- 
tinuing Medical  Education.  Washington  University  School  of  Medicine, 
Campus  Box  8063,  660  South  Euclid  Ave.,  St.  Louis,  Mo  63110-1093. 
(800)  325-9862,  FAX  (314)  362-1087. 

WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE.  April  10-12 — 
Refresher  Course  & Update  in  General  Surgery.  The  Ritz-Carlton  Ho- 
tel, St.  Louis,  Mo.  Thu.-Sat.  Contact:  Office  of  Continuing  Medical  Edu- 
cation, Washington  University  School  of  Medicine.  Campus  Box  8063,  660 
South  Euclid  Ave.,  St.  Louis,  Mo  63110-1093.  (800)  325-9862,  FAX  (314) 
362-1087. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 
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opportunities  in  the 
Pacific  and  Mountain 
States 


The  American  Academy  of  Disability  Evaluating  Physicians 
Presents  Three  Courses  in  California: 


Update  in  Disability  Medicine 
Thursday-Friday 
January  23-24,  1 997 
$450  • 10.5  CME  Hours 

Certification  Review  Course 
Saturday 

January  25,  1997 
$375  • 8.5  CME  Hours 

San  Diego  • Loews  Coronado  Bay  Resort 

22  lectures  in  Disability  Medicine  includina: 

• Medical/Legal  Issues 

• AMA  Guides  vs.  California  Workers' 
Compensation  Guides 

• Fibromyalgia  and  Chronic  Pain 

• California  IMC's  Guidelines 

• Attorneys'  Perspectives 

• Compensation  Systems 

• Methods/Techniques  of  Impairment 
and  Disability  Assessment 

& 

AADEP  Clinical  Traininq  Proqram 
30.5  CME  Hours 
San  Francisco 

March  8-12,  1997 
Saturday-Wednesday 
Mark  Hopkins  Inter-Continental 

Learn  advanced  concepts  and  techniques  of  disability  evaluation  and  disability  man- 
agement through  intensive  lectures  and  four  different  practice-oriented  workshops. 
Faculty  members  are  selected  for  their  expertise  and  knowledge  in  disability  medicine, 
as  well  as  expertise  in  their  respective  specialties,  and  include  individuals  who  are 
nationally  recognized  experts.  Earn  QME  credit  hours  as  well. 


To  register  for  these  courses  and  to  receive  membership 
information,  call  AADEP,  1 50  N.  Wacker  Drive,  Suite  920, 
Chicago,  IL  60606  • (800)  456-6095 
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SIXTH  ANNUAL 

Controversies  in 
Women's  Health  Care 

C a n c u n , Mexico 
February  5-8,  1997 


TOPICS 


Ultrasonography 
Cost  Effective  Strategies 
Hormone  Replacement  Therapy 
Uro-GYN  Controversies 


Contact:  Ada  Brandemuehl,  Office  of  Continuing  Medical 
Education,  Scott  & White  Hospital,  2401  South  31st  Street, 
Temple,  Texas  76508.  Phone  1-800-724-7280,  (817)  724-2350, 
or  FAX  (817)  724-1753. 


^ Q.89M997\ 
SCOTT  & WHITE 


Presented  by 
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NEW! 


Special 

display  advertising 
section  for  your 
CME  courses. 


Receive  additional  exposure  for  your 
CME  meeting  announcements  at 
special  low  rates! 


For  information  contact: 

Cindy  Carroll 

Western  Journal  of  Medicine 
1224  West  Main  St.,  Suite  200 
Charlottesville,  VA  22903-2858 
(804)  979-4913 
FAX  (804)  979-4025 
Internet:  www.wjmed.com 
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Onychomycosis 

New  Therapies  for  an  Old  Disease 

ADITYA  K.  GUPTA,  MD,  Toronto,  Ontario ; RICHARD  K.  SCHER,  MD,  New  York,  New  York; 

PIET  DE  DONCKER,  PhD,  Beerse,  Belgium ; and  DANIEL  N.  SAUDER,  MD,  and  NEIL  H.  SHEAR,  MD,  Toronto,  Ontario 


The  newer  generation  of  antifungal  agents  such  as  itraconazole  and  terbinafine  are  more  effective 
than  the  older  therapies,  griseofulvin  and  ketoconazole,  in  the  treatment  of  dermatophyte  pedal  ony- 
chomycosis. Itraconazole  can  be  administered  as  continuous  dosing,  200  mg  per  day  for  3 months,  or 
in  the  form  of  pulse  therapy,  200  mg  twice  a day  for  1 week  per  month  for  3 consecutive  months. 
Terbinafine  is  given  as  continuous  dosing,  250  mg  per  day  for  3 months. 

(Gupta  AK,  Scher  RK,  De  Doncker  P,  Sauder  DN,  Shear  NH:  Onychomycosis — New  therapies  for  an  old  disease.  West ) 
Med  1996;  165:349-351) 


Until  recently,  the  only  two  important  oral  medical 
therapies  for  pedal  onychomycosis  were  griseoful- 
vin and  ketoconazole,  with  low  cure  and  high  relapse 
rates.1"5  This  often  led  to  frustration  and  disappointment 
in  both  physicians  and  patients.  Itraconazole  was 
approved  for  use  in  the  treatment  of  dermatophyte  ony- 
chomycosis in  the  United  States  in  1995,  and  ony- 
chomycosis has  been  a labeled  indication  for  terbinafine 
use  in  Canada  since  May  1993  and  in  the  United  States 
since  May  1996.  The  newer  antifungal  agents  are  likely 
to  supersede  griseofulvin  and  ketoconazole  for  the  treat- 
ment of  pedal  onychomycosis. 

We  have  reviewed  the  salient  features  of  these  two 
drugs  using  the  case  histories  of  a husband  and  wife  with 
onychomycosis  as  illustrative  examples.  One  spouse’s 
condition  cleared  with  itraconazole  therapy  and  the  oth- 
er’s with  terbinafine. 

Report  of  Cases 

Case  1 

The  patient,  a 71 -year-old  man,  presented  with  a 20- 
year  history  of  onychomycosis.  Several  years  ago,  he 
was  treated  with  griseofulvin,  but  the  disease  recurred  a 
year  later.  The  patient  had  also  tried  applying  ketocona- 
zole cream  to  the  affected  toenails,  again  without 
response.  There  was  distal  and  lateral  subungual  ony- 
chomycosis with  40%  nail-plate  disease  of  the  right  big 
toe  and  60%  of  the  left  big  toe — distance  from  the  prox- 
imal nail  fold  to  the  onychomycotic  border  was  8 mm 
and  4 mm  for  the  right  and  left  big  toenails,  respective- 
ly. Material  collected  from  the  toenails  was  positive  for 
potassium  hydroxide  (KOH),  and  the  culture  grew 
Trichophyton  rubrum. 


Case  2 

The  patient,  the  wife  of  patient  1,  aged  68  years,  had 
had  onychomycosis  of  16  years’  duration.  About  14 
years  ago,  she,  too,  had  been  placed  on  griseofulvin  ther- 
apy. This  had  produced  some  clinical  response,  but  she 
discontinued  therapy  because  of  gastrointestinal  side 
effects.  She  later  tried  topical  ketoconazole  cream,  again 
without  response.  There  was  distal  and  lateral  subungual 
onychomycosis  with  60%  nail-plate  disease  of  the  right 
big  toe  and  40%  of  the  left  big  toe — distance  from  the 
proximal  nail  fold  to  the  onychomycotic  border  was  4 
mm  and  9 mm  for  the  right  and  left  big  toenails,  respec- 
tively. In  this  patient,  the  KOH  test  was  also  positive, 
and  the  culture  grew  T rubrum. 

Both  the  husband  and  wife  presented  with  ony- 
chomycosis of  several  years’  duration  that  had  not 
responded  to  griseofulvin  therapy  or  several  topical 
treatments.  The  couple  was  keen  to  have  normal-looking 
toenails  because  they  were  embarrassed  about  wearing 
footwear  in  the  summer  where  their  toenails  would  be 
exposed  to  the  public.  Patient  1 was  placed  on  a regimen 
of  terbinafine  given  as  continuous  dosing,  250  mg  per 
day  for  12  weeks.  Patient  2 was  started  on  itraconazole 
intermittent  pulse  therapy  given  as  200  mg  twice  a day 
for  one  week  each  month  for  a total  of  three  months. 
While  on  itraconazole  therapy,  she  was  taking  nifedipine 
and  atenolol  for  hypertension.  Ankle  edema  developed 
that  may  have  been  the  result  of  an  interaction  between 
itraconazole  and  nifedipine.  This  drug  interaction  is  the 
subject  of  a separate  report.6  There  was  complete  cure  in 
both  patients  when  seen  in  follow-up  12  months  after 
discontinuing  therapy. 


From  the  Division  of  Dermatology,  Department  of  Medicine,  and  the  Division  of  Clinical  Pharmacology,  Department  of  Pharmacology.  Sunnybrook  Health  Science 
Center  and  the  University  of  Toronto  Faculty  of  Medicine,  Toronto.  Ontario  (Drs  Gupta,  Sauder.  and  Shear);  the  Department  of  Dermatology.  Columbia  University  College 
of  Physicians  and  Surgeons,  New  York,  New  York  (Dr  Scher);  and  the  Janssen  Research  Foundation,  Beerse,  Belgium  (Dr  De  Doncker). 
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ABBREVIATIONS  USED  IN  TEXT 

KOH  = potassium  hydroxide 
SE  = standard  error  of  the  mean 


Discussion 

For  the  past  35  years  or  so,  griseofulvin  therapy  has 
been  the  mainstay  for  the  management  of  onychomyco- 
sis.1-2 Before  that,  pedal  onychomycosis  was  essentially 
incurable.  Following  therapy  with  griseofulvin,  the  cure 
rate  of  onychomycosis  of  the  toenails  was  poor  (0%  to 
17%), 3-5  even  after  several  months  of  therapy.  Also, 
relapse  rates  with  griseofulvin  use  were  relatively  high, 
33%  to  40%. 4,7 

Ketoconazole  was  the  next  important  oral  antifungal 
agent  that  became  available  for  the  treatment  of  ony- 
chomycosis in  the  early  1980s.  Cure  rates  for  toenail 
onychomycosis  were  again  generally  poor  in  most 
series:  1 1 %,3  19%, 8 21%,4  and  65%.°  Within  three  to  four 
years  of  the  introduction  of  ketoconazole,  the  drug  was 
found  to  be  associated  with  both  transient  asymptomatic 
elevations  of  serum  aminotransferase  or  alkaline  phos- 
phatase levels  or  symptomatic  hepatic  reactions. 10-13 
Symptoms  were  reported  as  early  as  2 days  after  starting 
therapy  and  as  long  as  365  days,  with  a mean  of  approx- 
imately two  months.13  The  reaction  is  thought  to  be  idio- 
syncratic in  nature  and  unrelated  to  the  duration  of  ther- 
apy, daily  dosage,  or  cumulative  total  dose.12"14  The  inci- 
dence of  hepatotoxicity,  primarily  of  the  hepatocellular 
type,  is  about  1 per  10,000. 15  The  hepatic  injury  has  usu- 
ally, but  not  always,  been  reversible.15 

Terbinafme,  an  allylamine  antifungal  agent,  is  effec- 
tive in  the  treatment  of  dermatophyte  onychomycosis.1617 
The  recommended  dosage  is  250  mg  per  day  given  con- 
tinuously for  12  weeks.18  In  published  studies,  the  com- 
plete cure  of  toenail  onychomycosis  caused  by  dermato- 
phytes has  been  reported  in  41%  to  71%  patients.18-22 — 
meta-analytic  average  ± standard  error  of  the  mean  (SE), 
95%  confidence  interval:  62  ± 6%,  50%  to  74%.  With 
itraconazole,  the  currently  advocated  regimen  for  the 
treatment  of  pedal  onychomycosis  is  an  intermittent 
pulse  of  200  mg  twice  a day  for  one  week,  given  once  a 
month  for  three  or  four  cycles.23  Complete  cure  of  toe- 
nail onychomycosis  caused  by  dermatophytes  occurred 
in  64%  and  72%  patients  receiving  the  three-pulse  and 
four-pulse  regimen,  respectively.23  The  itraconazole  reg- 
imen that  has  been  currently  approved  for  use  in  the 
United  States  is  200  mg  per  day  given  as  continuous 
dosing  for  three  months.  A complete  cure  with  this  reg- 
imen has  been  reported  to  occur  in  36%  to  61%  of 
patients20-21-24-26 — meta-analytic  average  ± SE,  95%  confi- 
dence interval:  50  ± 9%,  31%  to  68%.  It  is  likely  that 
one-week  pulse  courses  of  itraconazole  will  become  the 
preferred  dosing  strategy  for  onychomycosis. 

Both  itraconazole  and  terbinafme  are  much  more 
effective  than  griseofulvin.  We  ought  to  caution  patients 
that  the  use  of  the  newer  antifungal  agents  does  not 
result  in  a complete  cure  every  time.  Also,  longer  dura- 


tions of  itraconazole  or  terbinafme  therapy  should  be 
considered  with  lateral  nail-plate  or  matrix  disease27  or 
when  the  area  of  diseased  nail  plate  exceeds  75%  of  the 
nail  bed  and  involves  the  nail  matrix.  Reports  suggest 
that  itraconazole  may  be  more  effective  than  terbinafme 
in  the  treatment  of  nondermatophyte  molds  and 
yeasts.28-30*  Furthermore,  the  relapse  rate  with  itracona- 
zole and  terbinafme  use  approximately  a year  after  stop- 
ping therapy  is  9%  to  2 1 %7-25-31-32  compared  with  33%  to 
40%  with  the  use  of  griseofulvin.4-7  With  a longer  follow- 
up period,  the  relapse  rates  are  likely  to  be  higher.  In 
some  patients,  there  may  be  a genetic  susceptibility  to 
the  development  of  T rubrum  onychomycosis  and  tinea 
pedis.33  Strategies  to  prevent  reinfection  of  onychomyco- 
sis must  include  the  prevention  of  tinea  pedis  because 
this  condition  may  facilitate  the  development  of  ony- 
chomycosis. 

The  pharmacokinetic  and  pharmacodynamic  proper- 
ties of  terbinafme  and  itraconazole  enable  these  drugs  to 
be  extremely  effective  even  when  used  for  short  courses 
of  therapy.  The  growing  nail  plate  receives  a contribu- 
tion from  both  the  matrix  of  the  lunula  and,  to  a lesser 
extent,  the  nail  bed.34-35  Both  terbinafme  and  itraconazole 
have  been  detected  in  peripheral  fingernail  clippings 
within  a week  of  the  initiation  of  therapy.36-37  These  and 
other  studies  suggest  that  both  terbinafme  and  itracona- 
zole move  rapidly  into  the  nail  plate  by  diffusing  from 
the  nail  bed,  in  addition  to  being  taken  up  into  the  newly 
formed  nail  at  the  nail  matrix. 38-10  In  contrast,  griseoful- 
vin probably  reaches  the  nail  plate  through  the  nail 
matrix.40  Furthermore,  both  terbinafme  and  itraconazole 
persist  in  nails  for  several  months  following  the  discon- 
tinuation of  oral  therapy.2324-41  In  contrast,  griseofulvin 
may  not  persist  in  the  nail  plate  for  more  than  two  weeks 
after  therapy  is  discontinued.42 

Whenever  possible,  the  clinical  diagnosis  of  ony- 
chomycosis should  be  confirmed  with  a positive  KOH  test 
and  culture.  The  choice  of  antifungal  agent  may,  in  part, 
be  dictated  by  the  cultured  organism(s).  Concomitant 
drug  therapy  is  another  factor  that  needs  to  be  considered 
when  deciding  which  antifungal  agent  should  be  used,  as 
highlighted  by  the  case  of  patient  2.  There  are  currently  no 
firm  guidelines  regarding  laboratory  monitoring  during 
the  treatment  of  onychomycosis  with  the  new-generation 
antifungal  agents.43  Whenever  possible,  pretherapy  blood 
work  should  be  done.  Experience  with  the  use  of  these 
drugs  will  help  establish  guidelines  for  monitoring  during 
therapy. 

Reported  adverse  effects  with  itraconazole  use  include 
gastrointestinal  disturbances,  reversible  elevations  in 
liver  enzyme  levels,  headache,  menstrual  disorder,  rash, 
and  dizziness.31,34  Itraconazole  may  interact  with  several 
drugs,  and  in  particular,  coadministration  with  terfena- 
dine.  astemizole,  cisapride,  oral  midazolam,  and  oral  tri- 
azolam is  contraindicated.  With  terbinafme  use,  reported 


*P.  De  Doncker,  G.  Ginler.  J.  Decroix.  et  al:  "Intermittent  Pulse  Therapy  With 
Itraconazole  for  the  Treatment  of  Nondermatophyte  Onychomycosis":  theme  of 
poster  at  the  American  Academy  of  Dermatology  meeting.  February  1995.  New 
Orleans.  Louisiana. 
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adverse  effects  include  headache,  gastrointestinal  distur- 
bances, reversible  elevation  in  liver  enzyme  levels,  rash, 
and  visual  and  taste  disturbance.32  Terbinafine  has  fewer 
drug  interactions  compared  with  itraconazole,  with  the 
more  important  ones  being  with  cimetidine  and  rifampin. 

Other  promising  therapies  for  the  management  of 
onychomycosis  include  fluconazole.4546  Topical  agents 
may  be  of  some  benefit  as  an  adjunct  to  oral  treatment  or 
as  monotherapy  in  cases  of  mild  to  moderate  ony- 
chomycosis, with  less  than  about  50%  distal  nail-plate 
disease  in  the  absence  of  matrix  involvement.  Examples 
include  5%  amorolfme,  8%  ciclopirox  nail  lacquer,  and 
28%  tioconazole  nail  solution.47-53 

Conclusion 

The  modern  management  of  onychomycosis  finally 
offers  patients  with  this  condition  a chance  of  cure,  even 
those  with  severe  nail  dystrophy.  The  new  generation  of 
antifungals  has  pharmacokinetic  properties  that  enable 
treatment  periods  to  be  shortened,  while  providing  high 
efficacy  rates. 
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Avoiding  Medication  Mixups 

Identifiable  Imprint  Codes 

PRIYA  VASU DEVAN,  MB,BS;  TERESA  DEL  GIANNI,  PharmD,  BCPS;  and 
WILLIAM  O.  ROBERTSON,  MD,  Seattle,  Washington 

This  study  was  done  to  determine  if  current  imprinting  of  solid  medication  forms  permits  health  care 
professionals  to  identify  the  manufacturers  involved  so  as  to  be  able  to  activate  the  hierarchic  identifi- 
cation system  mandated  by  the  Food  and  Drug  Administration.  We  tested  15  representatives  of  6 
groups  of  health  professionals  for  their  ability  to  identify  the  manufacturer  after  having  examined  BO 
solid-dosage  forms  drawn  from  a pseudo  random  sample  of  stock  hospital  formulary  products.  The 
correct  identification  of  the  manufacturer  was  the  sole  criterion.  Of  the  2,700  opportunities,  the  man- 
ufacturer was  able  to  be  identified  for  only  43%.  Nurses  and  medical  students  had  a 35%  success  rate, 
pharmacists  and  poison  center  specialists  a 55%  success  rate,  and  residents  and  attending  physicians 
a 40%  rate.  None  approached  95%  accuracy.  Currently  employed  imprints  fail  in  their  objective  to  per- 
mit health  care  professionals — or  the  general  public — to  rapidly  identify  prescription  drugs.  The  man- 
ufacturers' logotypes  need  to  be  modified  if  this  identification  system  is  to  be  implemented.  We 
propose  a simple  voluntary  collaborative  effort  by  the  pharmaceutical  industry  to  solve  the  problem. 

(Vasudevan  P,  Del  Gianni  T,  Robertson  WO:  Avoiding  medication  mixups — Identifiable  imprint  codes.  West ) Med  1996; 
165:352-354) 


Confronted  by  a burgeoning  number  of  new  pharma- 
ceutical products  in  the  late  1950s,  the  American 
Medical  Association  commissioned  J.  J.  Hefferren,  PhD. 
to  develop  a feasible  mechanism  for  health  care  profes- 
sionals to  identify  unknown  tablets  and  capsules  more 
rapidly  and  accurately.  His  solution  involved  construct- 
ing a ten-digit  code  for  each  solid-dosage  medication 
form  based  on  its  unique  physical  characteristics.1 
Although  theoretically  sound,  the  resultant  technique 
failed  miserably  in  practice — consuming  more  than  15 
minutes  to  reach  an  unacceptable  35%  accuracy  rate.2 
Variations  on  this  theme  proved  no  more  effective. 
Unknown  solid-dosage  forms  remained  unknown  until 
Eli  Lilly  Pharmaceutical  Company  developed  and  pro- 
mulgated its  “Identicode”  system  in  1967.  This  involved 
imprinting  Lilly’s  name  (logotype)  plus  a unique  three- 
digit  alphanumeric  code  on  each  of  its  solid-dosage 
products.  When  tested  in  practice,  that  technique 
achieved  a 98%  accuracy  rate  in  less  than  15  seconds — 
a dramatic  improvement  over  all  previous  options.3 

Over  the  decade  of  the  1 970s,  more  than  90%  of  major 
prescription  drug  manufacturers  adopted  the  imprinting 
technique — and  over-the-counter  drug  manufacturers 
began  to  imprint  their  products  as  well.  In  1980  the  state 
of  Washington  was  the  first  to  adopt  and  implement  legis- 


lation mandating  the  imprinting  of  all  prescription  solid- 
dosage  forms — both  trade  name  and  generic  products. 
Over  the  subsequent  decade,  more  than  20  other  states 
followed  Washington’s  example  so  that  virtually  all  such 
prescription  medications  were  theoretically  identifiable 
first  by  the  manufacturer’s  name  and  then  as  to  the  indi- 
vidual product. 

In  1991  the  Washington  legislature  extended  its  man- 
date to  apply  to  all  nonprescription  (over-the-counter) 
drugs  as  well.  The  legislature,  however,  agreed  to  post- 
pone implementing  that  edict  until  after  the  Non- 
Prescription  Drug  Manufacturers  Association  had  an 
opportunity  to  petition  the  Pood  and  Drug  Administration 
(PDA)  to  adopt  a nationwide  standard  for  imprinting  of  all 
solid-dosage  forms  so  as  to  avoid  having  individual  states 
mandate  possibly  conflicting  imprinting  requirements. 
After  almost  two  years  of  discussion  and  debate  on  the 
matter,  the  PDA  did  adopt  such  a regulation  in  September 
1993,  choosing  to  retain  the  current  “hierarchic”  coding 
system.  In  general,  this  entails  first  identifying  the  manu- 
facturer (or  distributor)  and  then  the  manufacturer’s 
unique  product.4 

The  FDA’s  final  regulations  went  into  effect  on 
September  19,  1995;  all  health  care  professionals,  their 
patients,  and  the  general  public  have  access  to  precise 
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labeling  information  on  each  individual  solid  medication 
product.  Such  information  has  already  proved  effective 
in  identifying  “unknown  medications”  involved  in  acci- 
dental or  purposeful  overdoses,  in  avoiding  dispensing 
errors,  or  in  minimizing  patient  confusion  between  and 
among  tablets  or  capsules  after  they  have  been  taken 
home  and  removed  from  their  original  container  to  be 
stored  in  a pocket  or  purse. s 

We  postulate  that  the  use  of  the  technique  might  con- 
tribute to  solving  the  widespread  problem  of  “drug 
errors”  in  hospitals  where,  based  on  eight  years  of  data 
from  New  York  State,  some  860  accidental  deaths  are 
projected  to  occur  annually  in  our  nation’s  hospitals.6 
For  the  technique  to  be  effective,  however,  it  first  must 
enable  users  to  identify  accurately  the  manufacturer  (or 
the  distributor)  from  the  name,  logotype,  symbol,  or 
trademark  imprinted  on  the  tablet  or  capsule.  To  date, 
this  step  has  presented  problems. 

In  April  1992,  Smolinski  and  Robertson  published  a 
report  casting  substantial  doubt  on  the  ability  of  even  spe- 
cially trained  health  professionals  to  achieve  such  identi- 
fications.7 Attendees  at  the  annual  meeting  of  toxicolo- 
gists could  barely  achieve  an  accuracy  rate  of  10%  in 
deciphering  admittedly  selected  logotypes.  Unfortunately, 
no  corrective  actions  followed.  We  decided  to  quantify  the 
degree  of  accuracy  able  to  be  achieved  by  representatives 
of  various  groups  of  health  care  professionals  when  chal- 
lenged to  interpret  the  name  of  the  manufacturer  of  a sam- 
ple of  30  imprinted  solid-dosage  forms  of  common  pre- 
scription drugs. 

Methods 

Two  of  us,  an  experienced  pharmacist  (T.D.G.)  and  a 
physician  (P.V.),  reviewed  various  solid-dosage  forms  on 
the  formulary  in  a hospital  approved  by  the  Joint 
Commission  on  Accreditation  of  Healthcare  Organiza- 
tions, seeking  a representative  sample  (n  = 30)  of  the 
products  with  reference  to  their  size,  shape,  color,  and 
imprinting  features.  Five  examples  of  each  product — 


some  trade  name  products  and  others  generic  products— 
were  collected  from  single  stock  bottles  (Figure  1 ).  Each 
was  placed  in  a separate  plastic  envelope  and  the  entire 
sample  was  sequenced  in  a pseudo-randomized  manner 
and  subsequently  attached  to  single  white  sheets  of 
paper  for  inserting  into  three-ring  binders.  The  physician 
proceeded  to  conduct  all  assessments  to  ensure  unifor- 
mity of  instructions,  observations,  and  recordings.  We 
had  sought  15  volunteers  from  each  of  several  readily 
accessible  groups  of  health  care  professionals — pharma- 
cists, poison  information  specialists,  attending  physi- 
cians, resident  physicians,  medical  students,  and  regis- 
tered nurses — hypothesizing  that  pharmacists  and 
poison  information  specialists  (all  of  whom  were 
acquainted  with  and  had  actually  used  Micromedix  Inc's 
computerized  “Identidex”  based  on  imprinting  features) 
would  be  considerably  more  accurate  than  medical  stu- 
dents or  nurses  in  recognizing  the  manufacturers’  names 
or  symbols,  with  resident  physicians  and  attending 
physicians  falling  somewhere  in  between  the  other  two 
groups  in  their  respective  success  rates.  With  careful 
attention  to  lighting  in  the  room,  decreasing  possible 
distractions,  and  providing  a hand-held  magnifying 
glass,  we  allowed  each  volunteer  as  long  as  15  seconds 
to  examine  each  unknown  medication  so  as  to  identify 
the  specific  manufacturer.  Anything  other  than  the  cor- 
rect answer  was  scored  as  an  error. 

Results 

Virtually  every  individual  health  care  professional 
approached  agreed  to  participate;  many  volunteered  the 
information  that  the  study  seemed  long  overdue  because 
of  specific  problems  they  had  already  noted  in  attempt- 
ing to  identify  unknown  medicines.  Thus,  we  rapidly 
secured  15  volunteers  for  each  of  the  six  groups:  none 
took  more  than  a total  of  ten  minutes  to  complete  the 
entire  exercise,  including  the  reading  of  specific  direc- 
tions before  the  experiment  itself. 

As  seen  in  Table  1,  the  30  manufacturers’  names  have 


Figure  1 . — Shown  are  5 examples  of  logotypes  from  solid-dosage  medication  forms  from  which  to  iden- 
tify the  manufacturer. 
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TABLE  1 —Descending  Order  of  Correctlv  Identified  Manufacturers 
(90  choices  each) 

Name  of  Manufacturer 

Identified  Correctly,  No.  (%) 

Eli  Lilly 

90 

(100) 

Geigy  Pharmaceutical 

89 

(99) 

Glaxo  Pharmaceutical 

89 

(99) 

Wallace  Laboratories  

88 

(98) 

McNeil  Pharmaceutical 

88 

(98) 

Rugby  

87 

(97) 

Roche  Laboratories 

86 

(96) 

DuPont  Pharma 

85 

(94) 

Biocraft  Laboratories* 

84 

(93) 

Adria  Laboratories  

76 

(84) 

Merck-Sharp-Dohme  

50 

(56) 

A.H.  Robins 

42 

(47) 

Parke-Davis  

41 

(46) 

Abbott  Laboratories 

37 

(41) 

Lederle  Laboratories 

31 

(34) 

Sandoz  Pharmaceuticals 

24 

(27) 

Danbury  Pharmaceutical  

16 

(18) 

Geneva  Pharmaceutical  

14 

(16) 

Sanofi  Winthrop  Pharmaceuticals  

14 

(16) 

Sidmark  Laboratories 

5 

(6) 

Schering  Corporation 

4 

(4) 

Schiapparelli  Searle  

4 

(4) 

Roxane  Laboratories 

3 

(3) 

Purepac 

2 

(2) 

Purdue  Frederick  Company  

2 

(2) 

Biocraft  Laboratories* 

2 

(2) 

|ohnson  & )ohnson  Merck  

0 

(0) 

Braintree  Laboratories  

0 

(0) 

Chase  Laboratories 

0 

(0) 

Winthrop  Pharmaceuticals  0 

•Manufacturer  employed  two  different  logotypes  after  corporate  reorganization. 

(0) 

TABLE  2.— Comparison  of  Accuracy  Rates  Among 
Health  Professional  Groups * 

Croup 

Correct  Choice,  No.  (%) 

Pharmacists 

246 

(55) 

Poison  center  specialists 

244 

(54) 

Physicians,  attending 

185 

(41  )t 

Residents 

168 

(37)$ 

Medical  students 

156 

(35) 

Nursing  personnel 

154 

(34) 

Totals  

1,153 

(43) 

•Each  group  had  450  choices,  for  a total  number  of  2,700. 

tThe  first  2 groups  differed  significantly  from  the  third  group,  P < .001 . 

fThe  fourth  group  differed  significantly  from  the  last  2 groups,  P < .05. 

been  sequenced  by  the  decreasing  order  of  their  recog- 
nizability  from  the  imprint.  For  the  first  7,  95%  or  more 
of  the  manufacturers’  imprints  were  correctly  identified; 
all  had  the  name  of  the  company  spelled  out  on  the  cap- 
sule or  tablet  itself.  In  contrast,  for  the  bottom  11,  no 
such  clarity  of  interpretation  was  to  be  found  through  the 
imprint  symbol;  of  the  990  selection  opportunities  for 
those  1 1 products,  only  20  (2.2%)  were  able  to  be  accu- 
rately identified  as  to  the  specific  manufacturer.  Overall, 


among  the  sample  of  tablets  and  capsules  selected  for 
the  study,  two  thirds  presented  problems  to  our  subjects 
as  they  sought  to  identify  the  manufacturer  involved. 
Hence,  the  step  of  interpreting  the  manufacturer’s  sym- 
bol or  logotype  presented  a substantial  barrier  to  precise 
identification  of  the  specific  products  in  question. 

When  the  six  participating  groups  were  compared  for 
their  respective  performances,  there  were  some  statistical- 
ly significant  differences  between  and  among  several  of 
them  as  noted  in  Table  2.  Such  differences  would  seem  of 
no  practical  importance  because  no  group  came  close  to 
achieving  a “passing  grade”  (70%)  or  our  sought-for 
accuracy  rate  of  greater  than  95%,  which  would  seem  a 
reasonable  goal  for  any  effective  identification  system. 

Discussion 

Although  current  technology  is  clearly  able  to  make 
unit  identification  of  unknown  tablets  and  capsules  virtu- 
ally instantaneously  available,  its  day-to-day  use  pro- 
hibits any  meaningful  reliance  on  this  identification 
system.  Whereas  some  pharmaceutical  companies  have 
chosen  to  optimize  the  potential  of  the  identification  sys- 
tem. others  appear  to  have  lagged  considerably  in  achiev- 
ing any  such  success.  If  a company’s  name  is  too  lengthy 
to  imprint,  a derivative  three-digit  unique  abbreviation  of 
its  name  would  certainly  suffice — assuming  that  the 
Pharmaceutical  Research  and  Manufacturers  of  America 
or  a comparable  group,  the  United  States  Pharmacopeial 
Convention,  Incorporated,  would  serve  voluntarily  to 
develop  a coordinated  system  for  assigning  “authorized 
abbreviations.” 

It  is  our  premise  that  neither  a health  professional  nor 
a member  of  the  general  public  should  have  to  rely  on  a 
specially  trained  third  party  to  decipher  imprints  on 
solid-dosage  forms.  Were  names  or  three-digit  abbrevia- 
tions to  replace  manufacturers’  other  logotypes  or  sym- 
bols, unit  dose  identification  would  immediately  become 
feasible.  Moreover,  we  are  confident  that  were  manufac- 
turers to  modify  their  tablet  and  capsule  labeling  by 
ensuring  that  the  imprint  was  interpretable,  they  would 
improve  their  current  image  with  the  public.  Thus,  we 
strongly  urge  a voluntary  effort  to  achieve  this  objective. 
Although  conceivably  bar  coding  or  some  other  technol- 
ogy may  eventually  supersede  imprinting,  clear  commu- 
nication to  consumers  must  remain  the  paramount  objec- 
tive to  be  achieved. 
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Lung  Transplantation 

Part  I.  Indications  and  Operative  Management 

DOUGLAS  E.  WOOD,  MD,  and  GANESH  RAGHU,  MD,  Seattle,  Washington 


In  the  past  8 years,  lung  transplantation  has  become  a standard  therapy  for  benign  end-stage  pul- 
monary disease.  Rapid  advances  have  occurred  involving  indications  and  operative  management  that 
have  allowed  pulmonary  transplantation  to  be  a viable  option  for  an  increasingly  diverse  patient  pop- 
ulation. In  part  I,  we  review  the  current  indications  and  operative  techniques,  and  in  part  II  we  will 
cover  the  postoperative  management  and  results. 

(Wood  DE,  Raghu  G:  Lung  transplantation — Part  I.  Indications  and  operative  management.  West  ) Med  1996; 
165:355-363) 


Lung  transplantation  has  rapidly  become  an  accepted 
therapy  for  end-stage  respiratory  disease.  Although 
the  first  reported  human  lung  transplantation  was  per- 
formed by  Hardy  in  1963,  it  was  not  until  28  years  later 
that  the  Toronto,  Ontario,  lung  transplantation  group 
performed  the  first  successful  single  lung  transplantation 
for  pulmonary  fibrosis.  A small  clinical  experience  was 
accumulated,  primarily  in  Toronto,  from  1983  to  1988. 
Since  1988  increasing  experience  with  lung  transplanta- 
tion has  led  to  the  emergence  of  90  lung  transplantation 
centers  in  the  United  States  and  124  centers  worldwide 
reporting  to  the  International  Lung  Transplant  Registry 
in  1996. u During  this  time,  there  has  been  a progressive 
improvement  in  recipient  selection  criteria  and  pre- 
operative management,  donor  management  and  organ 
preservation,  operative  techniques,  immunosuppressive 
management,  and  surveillance  strategies  for  postopera- 
tive infection  and  rejection.  These  clinical  improve- 
ments have  resulted  in  one-year  survival  rates  as  high  as 
90%  for  single-lung  transplantation  and  85%  for  bilater- 
al lung  transplantation.  The  clinical  indications  for  lung 
transplantation  have  increased  simultaneously,  with 
2,113  patients  in  the  United  States  on  waiting  lists  for 
pulmonary  transplantation  in  July  1996.  In  1995,  how- 
ever, 342  patients  on  lung  transplant  waiting  lists  died 
while  waiting  for  a suitable  lung  donor.2 

An  inadequate  supply  of  suitable  lung  donors  remains 
the  principal  limitation  in  lung  transplantation  today. 
Many  strategies  for  increasing  the  number  of  donor 
organs  have  been  used:  aggressive  public  education  pro- 
grams, and  the  use  of  marginal  donors  and  living-related 
lung  donors.  Unfortunately,  these  strategies  are  likely  to 
remain  limited  until  there  is  clinical  success  with  cadav- 
eric or  xenotransplantation.  Bronchiolitis  obliterans  is  the 


leading  cause  of  late  morbidity  and  mortality  in  lung 
transplant  recipients,  affecting  from  20%  to  50%  of  long- 
term survivors.  Bronchiolitis  obliterans  is  most  likely  the 
pathologic  result  of  long-term  rejection,  but  its  pathogen- 
esis and  treatment  are  currently  poorly  understood. 
Improvements  in  the  understanding  and  management  of 
bronchiolitis  obliterans  are  essential  to  the  continued  suc- 
cess and  development  of  lung  transplantation  so  that  lung 
transplant  recipients  may  achieve  a measure  of  success 
similar  to  that  of  other  solid-organ  recipients. 

Historical  Perspective 

Initial  experimental  lung  transplantation  in  animals 
occurred  in  the  1940s  and  1950s.  Neptune  and  co-work- 
ers reported  the  earliest  experimental  results  of  lung  trans- 
plantation in  the  United  States,  in  which  they  substituted 
a left  atrial  anastomosis  for  separate  venous  anastomoses.3 
Initial  investigators  documented  a loss  of  graft  function 
due  to  rejection  five  to  seven  days  after  transplantation.4 
Hardy  and  colleages  were  able  to  prolong  graft  survival  in 
a dog  single-lung-transplant  model  with  the  use  of 
methotrexate,  azathioprine,  and  hydrocortisone.5 

The  first  human  lung  transplantation  was  performed 
at  the  University  of  Mississippi  Medical  Center, 
Jackson,  in  1963. 6 The  recipient,  a 58-year-old  man  with 
squamous  cell  carcinoma  of  the  left  main-stem 
bronchus,  had  underlying  emphysema  with  inadequate 
pulmonary  reserve  to  tolerate  a pneumonectomy.  The 
donor  lung  was  harvested  after  death  from  a patient  who 
sustained  a cardiac  arrest  due  to  a myocardial  infarction. 
The  recipient  died  18  days  later  of  complications  of 
renal  failure.  Azathioprine,  steroids,  and  thymic  irradia- 
tion were  used  for  immunosuppression.  At  autopsy,  vas- 
cular integrity  and  normal  pulmonary  parenchyma  with 


From  the  Section  of  General  Thoracic  Surgery  (Dr  Wood),  Lung  Transplantation  (Drs  Wood  and  Raghu).  and  the  Chest  Clinic  (Dr  Raghu).  University  of  Washington 
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This  is  part  I of  a two-part  article.  Part  II  will  be  published  in  the  January  1997  issue  of  The  Western  Journal  of  Medicine. 
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ABBREVIATIONS  USED  IN  TEXT 

COPD  = chronic  obstructive  pulmonary  disease 
FEV  = forced  expiratory  volume  in  1 second 
Fio,=  fraction  of  inspired  oxygen 
PEEP  = positive  end-expiratory  pressure 


no  signs  of  pulmonary  rejection  were  found.  From  1963 
to  1983,  more  than  40  pulmonary  transplantations  were 
done.7  The  longest  survivor  lived  ten  months,  including 
an  eight-month  hospital  stay  after  having  received  a 
right  single-lung  transplant  for  end-stage  silicosis.8 
About  50%  of  the  patients  died  within  the  first  week  of 
transplantation  due  to  primary  organ  failure  from  poor 
preservation  or  rejection.  Patients  surviving  more  than  a 
week  after  transplantation  died  of  infection,  rejection,  or 
complications  of  the  bronchial  anastomosis,  and  80%  of 
recipients  surviving  more  than  seven  days  had  major 
complications  due  to  the  bronchial  anastomosis.  Cooper 
and  coinvestigators  from  Toronto  evaluted  the  factors 
affecting  bronchial  anastomotic  healing.4  They  conclud- 
ed that  high  doses  of  steroids  given  postoperatively 
adversely  affected  bronchial  healing,  that  cyclosporine 
used  as  an  alternative  to  prednisone  increased  bronchial 
healing,  and  that  donor  ischemia  was  a major  etiologic 
factor  in  the  development  of  bronchial  anastomotic  com- 
plications. Unlike  with  all  other  solid-organ  transplanta- 
tions, the  systemic  artery  circulation  (bronchial)  was  not 
routinely  reestablished  during  transplantation,  with  a 
donor  bronchus  relatively  ischemic  and  dependent  on 
retrograde  collaterals  between  the  pulmonary  and 
bronchial  circulations.  Bronchial  omentopexy  was 
developed  in  a canine  model,  and  bronchial  collateral- 
ization occurred  within  four  days  with  excellent  healing 
of  the  bronchial  anastomosis.910 

A review  of  the  world  experience  with  lung  transplan- 
tation by  the  Toronto  group  in  the  early  1980s  also  under- 
scored the  terminal  condition  of  most  previous  recipients, 
who  were  often  ventilator-dependent,  infected,  and  in 
multiorgan  system  failure.4  Obviously,  successful  out- 
comes could  be  enhanced  by  selecting  patients  before  the 
onset  of  multisystem  failure;  yet,  clinical  experience 
needed  to  be  limited  to  patients  with  a short  life  expectan- 
cy. Patients  with  end-stage  idiopathic  pulmonary  fibrosis 
appeared  to  be  the  ideal  candidates,  both  because  of  their 
short  life  expectancy  and  because  the  underlying  pul- 
monary fibrosis  and  increased  pulmonary  vascular  resis- 
tance would  favor  both  ventilation  and  perfusion  to  a 
newly  transplanted  lung. 

It  was  in  this  setting  that  the  Toronto  group  performed 
the  first  successful  human  lung  transplantation  in  1983." 
The  patient,  a 58-year-old  man  with  end-stage  pulmonary 
fibrosis,  was  discharged  after  six  weeks  and  survived  for 
6 V:  years.  In  patients  with  obstructive  disease,  concern 
about  a possible  ventilation-perfusion  mismatch  and 
native  lung  herniation  with  mediastinal  shift  led  to  the 
initial  application  of  bilateral  lung  transplantation.12  The 
initial  approach  of  en  bloc  double-lung  transplantation 
was  technically  difficult,  requiring  anastomoses  of  the 
trachea,  main  pulmonary  artery,  and  donor  left  atrium  on 


full  cardiopulmonary  bypass.  This  procedure  was  initial- 
ly used  for  patients  with  chronic  obstructive  pulmonary 
disease  (COPD)  and  septic  lung  disease  such  as  cystic 
fibrosis  and  bronchiectasis,  but  was  accompanied  by  a 
high  morbidity  and  mortality  from  bleeding  complica- 
tions and  fatal  airway  complications.  Other  centers 
simultaneously  used  heart-lung  transplantation  as  an 
alternative  to  double-lung  transplantation.  Although  this 
procedure  was  technically  easier  and  had  a lower  rate  of 
airway  complications,  bleeding  complications  remained 
high  in  patients  with  septic  lung  disease,  with  a mortali- 
ty of  25%  to  30%.4  Furthermore,  heart-lung  transplanta- 
tions limited  the  number  of  thoracic  organs  that  were 
available  and  subjected  the  recipient  to  both  the  early  and 
late  complications  associated  with  heart  transplantation. 
Only  part  of  this  problem  was  solved  by  the  development 
of  “domino”  transplantation,  with  a heart-lung  transplant 
recipient  donating  their  otherwise  healthy  heart  to  a sec- 
ondary heart  transplant  recipient. 

Both  en  bloc  double-lung  transplantation  and  heart- 
lung  transplantation  were  essentially  eliminated  by  the 
development  of  sequential  bilateral  lung  transplantation 
and  evolving  experience  with  single-lung  transplanta- 
tion.13 Sequential  bilateral  lung  transplantations  by  a 
bilateral  thoracosternotomy  made  it  possible  to  remove 
and  replace  each  lung  sequentially,  usually  avoiding  the 
need  for  cardiopulmonary  bypass  altogether.  This  was 
technically  easier  than  the  en  bloc  double-lung  transplan- 
tation with  fewer  bleeding  complications  and  fewer  com- 
plications of  the  bronchial  anastomosis  and  has  become 
the  procedure  of  choice  for  double-lung  transplantation. 

Despite  the  early  concerns  regarding  single-lung 
transplantation  for  emphysema,  a series  of  successful 
single-lung  transplantations  was  reported  for  patients 
with  COPD.14  Since  that  report,  COPD  has  become  the 
single  most  common  indication  for  lung  transplantation, 
though  this  may  soon  change  with  the  introduction  of 
and  increasing  experience  with  lung-volume-reduction 
surgery.  Both  single-  and  double-lung  transplantations 
have  now  been  used  successfully  for  pulmonary  vascu- 
lar disease.  Even  patients  with  substantial  right  ventric- 
ular failure  due  to  primary  pulmonary  hypertension  have 
had  good  results  following  single-lung  transplantation 
with  subsequent  cardiac  recovery.15  These  results  have 
allowed  the  application  of  single-lung  transplantation 
with  the  repair  of  an  intracardiac  defect  in  patients  with 
Eisenmenger’s  complex  as  well.  These  combined  expe- 
riences have  virtually  eliminated  the  indications  for 
heart-lung  transplantation  in  most  transplantation  cen- 
ters. The  relative  merits  of  single-  versus  double-lung 
transplantation  for  patients  with  pulmonary  vascular  dis- 
ease remain  controversial,  with  each  technique  being 
applied  in  a variety  of  centers. 

With  the  reproducible  results  obtained  in  several  cen- 
ters and  the  development  of  various  suitable  indications, 
lung  transplantation  has  matured  past  its  developmental 
stage  and  has  moved  into  the  stage  of  improving  long- 
term results.  It  is  no  longer  considered  “experimental.” 
Limited  donor  supply  and  a poor  ability  to  selectively 
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manipulate  and  target  the  immune  response  to  an  organ 
transplant  remain  the  major  limitations  affecting  lung 
transplantation  and  other  solid-organ  transplantations. 

Indications 

General  Selection  Criteria 

Patients  with  severe,  disabling,  and  benign  pulmonary 
diseases  that  are  refractory  to  currently  available  medical 
and  surgical  therapies  are  candidates  for  possible  pul- 
monary transplantation.  Because  lung  transplantation  is 
still  evolving,  the  indications  and  contraindications  are 
being  constantly  modified.  Although  most  transplanta- 
tion centers  follow  generally  accepted  criteria,  individual 
centers  have  their  own  guidelines  based  on  experience. 
Transplantation  is  considered  a viable  treatment  of  last 
resort  in  selected  patients  because  it  does  not  yet  have 
reliable  long-term  results.  It  is  reserved  for  patients  with 
a short  life  expectancy,  and  attempts  are  made  to  select 
patients  with  a one-  to  two-year  life  expectancy.  Because 
of  transplantation  waiting  lists  and  previous  experience 
with  severely  ill,  hospitalized  patients  in  respiratory  fail- 
ure, attempts  are  made  to  select,  evaluate,  and  enlist 
patients  for  transplantation  before  the  terminal  phase  of 
their  illness.  Patients  should  have  no  other  major  sys- 
temic illness  or  malignant  neoplasm  that  would  compro- 
mise long-term  results.  Patients  undergoing  single-lung 
transplantation  are  generally  younger  than  65  years,  and 
patients  undergoing  bilateral  lung  transplantation  are 
generally  younger  than  60.  Their  nutritional  status  should 
be  adequate,  and  they  should  generally  be  able  to  walk  or 
undergo  rehabilitative  measures.  Patients  should  have 
previously  demonstrated  compliance  with  medical  regi- 
mens and  not  have  contraindications  to  immunosuppres- 
sion. A psychosocial  evaluation  is  done  on  all  possible 
recipients  to  ensure  a stable  and  supportive  outpatient 
environment  and  a psychologically  stable  patient  with  no 
recent  history  of  alcohol  or  drug  abuse.  Cigarette  smok- 
ers must  totally  abstain  from  cigarette  smoking  for  four 
to  six  months  before  being  considered  for  a lung  trans- 
plantation evaluation. 

Contraindications  for  lung  transplantation  include  the 
presence  of  a multisystem  disease  that  would  limit  the 
expected  benefits  from  pulmonary  transplantation.  This 
includes  especially  patients  with  substantial  renal  or 
hepatic  insufficiency.  Patients  are  not  accepted  who  are 
positive  for  the  human  immunodeficiency  virus  or  have 
active  sites  of  extrapulmonary  infection.  Notable 
osteopenia  and  osteoporosis  are  considered  absolute 


contraindications  in  most  transplantation  centers. 
Pulmonary  infection  or  colonization  with  Aspergillus 
species  or  panresistant  organisms  is  generally  consid- 
ered a contraindication  for  lung  transplantation.  Patients 
should  preferably  be  taking  less  than  20  mg  per  day  of 
prednisone  and  be  within  20%  to  25%  of  their  ideal 
body  weight  because  of  postoperative  complications  that 
occur  in  malnourished  or  obese  patients.  Finally,  if 
patients  are  from  an  area  not  served  by  a transplantation 
center,  they  must  be  able  to  move  to  the  region  of  a cen- 
ter while  awaiting  transplantation  and  through  the  early 
postoperative  period.  Pulmonary  diseases  appropriate 
for  lung  transplantation  are  listed  in  Table  1,  and  specif- 
ic indications  for  transplantation  in  each  disease  are 
dealt  with  in  the  subsequent  sections.  Table  2 lists  the 
standard  pretransplantation  evaluation  performed  at  the 
University  of  Washington  School  of  Medicine,  Seattle. 

Obstructive  Lung  Disease 

Obstructive  lung  disease  comprises  primarily 
acquired  smoking-related  emphysema  and  o^-antitrypsin 
deficiency.  Emphysema  now  constitutes  the  most  fre- 
quent single  indication  for  lung  transplantation  today.  In 
the  subset  of  patients  with  emphysema,  it  has  been  par- 
ticularly difficult  to  select  the  appropriate  criteria  for 
transplantation.  This  is  because  of  a wide  variation  in 
survival  data  for  patients  with  end-stage  emphysema, 
particularly  with  the  development  of  oxygen  therapy  for 
hypoxemia.  Large  multicenter  trials  have  shown  that 
patients  with  a forced  expiratory  volume  in  one  second 
(FEV)  of  less  than  30%  and  age  younger  than  65  years 
have  a three-year  survival  rate  of  50%  to  70%. 16  A two- 
year  survival  rate  of  less  than  50%  in  patients  with 
COPD  was  associated  with  a Pao,  of  less  than  53  mm  of 
mercury,  an  FEV  of  less  than  0.35  liters,  or  a mean  pul- 
monary artery  pressure  of  greater  than  30  mm  of  mer- 
cury with  the  patients  breathing  room  air.1718  More  sub- 
jective criteria  relate  to  patients'  clinical  course,  with  a 
rapidly  progressive  downhill  course  and  frequent  hospi- 
tal admissions  for  exacerbations  providing  further  indi- 
cations for  considering  transplantation.  In  general, 
patients  who  are  considered  for  transplantation  are 
severely  disabled,  have  an  FEV  of  less  than  20%  of  pre- 
dicted, usually  have  hypoxemia,  hypercarbia,  or  both, 
and  frequently  a secondary  pulmonary  hypertension  has 
developed.  The  indications  for  transplantation  in 
patients  with  obstructive  lung  disease  are  rapidly  chang- 
ing, however,  with  the  development  of  lung-volume- 


TABLE  1 —Indications  for  Lung  Transplantation 

Single-Lung  Transplant 

Bilateral  Lung  Transplant 

Heart-Lung  Transplant 

Emphysema 

Cystic  fibrosis 

Eisenmenger's  syndrome  with 

(1,-Antitrypsin  deficiency 

Bronchiectasis 

complex  cardiac  defect 

Idiopathic  pulmonary  fibrosis 

Emphysema 

Pulmonary  hypertension  with 

Interstitial  lung  disease 

a]-Antitrypsin  deficiency 

severe  right-sided  heart  failure 

Primary  pulmonary  hypertension 

Primary  pulmonary  hypertension 

Eisenmenger's  syndrome 

Eisenmenger's  syndrome 
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reduction  surgery  for  end-stage  emphysema.  Patients 
with  an  FEV  of  between  15%  and  35%  of  predicted, 
pronounced  hyperinflation  documented  by  a total  lung 
capacity  of  more  than  120%  of  predicted,  or  a residual 
volume  of  more  than  160%  of  predicted,  without  sub- 
stantial pulmonary  hypertension  (mean  pulmonary 
artery  pressure  < 35  mm  of  mercury),  may  be  appropri- 
ate candidates  for  lung-volume-reduction  surgery.  Long- 
term results  of  lung  reduction  are  not  yet  available,  but 
this  procedure  avoids  the  complications  of  immunosup- 
pression and  rejection  in  appropriately  selected  patients. 
This  treatment  can  delay  or  even  prevent  the  need  for 
transplantation  in  these  patients  and  has  the  secondary 
benefit  of  allowing  the  scarce  resource  of  donor  lungs  to 
be  distributed  among  patients  who  do  not  have  a similar 
medical  or  surgical  alternative  to  transplantation. 

Restrictive  Lung  Disease 

Restrictive  lung  diseases  are  characterized  by  a 
decreased  total  lung  capacity  and  vital  capacity  with  a 
proportional  decrease  in  expiratory  flow  rates.  The  most 
common  pathologic  disorder  in  this  category  in  patients 
undergoing  lung  transplantation  is  idiopathic  pulmonary 
fibrosis.  Because  of  the  restrictive  pulmonary  effects 
coupled  with  secondary  pulmonary  hypertension, 
patients  with  this  disorder  were  selected  as  the  ideal 
candidates  for  the  initial  successful  attempts  with  single- 
lung transplantation.  Furthermore,  these  patients  com- 
monly have  a rapidly  progressive  downhill  course.  There 
is  a large  group  of  patients  with  interstitial  lung  diseases 
who  also  may  be  candidates  for  transplantation  (Table  3). 

Survival  in  patients  with  idiopathic  pulmonary  fibro- 
sis varies  widely,  with  some  patients  following  a rapidly 
progressive  course  and  dying  within  a few  months  of 
diagnosis  and  others  living  as  long  as  20  years.19  The 
mean  survival  of  these  patients  is  four  years,  and  one  of 
the  most  important  determinants  is  patients’  response  to 
corticosteroids,  with  a positive  response  producing  a 
43%  five-year  survival  rate  versus  a 20%  five-year  sur- 
vival rate  in  those  unresponsive  to  steroid  therapy.20  The 
survival  of  patients  with  interstitial  lung  disease  aver- 
ages five  years  after  the  appearance  of  the  first  clinical 
signs,  although  this  is  a heterogenous  group  of  dis- 
eases.21 In  general,  being  female,  younger,  and  having  a 
positive  response  to  treatment  result  in  a better  progno- 
sis.22 The  timing  of  referral  for  transplantation  remains 
ill-defined  because  of  the  widely  varying  clinical  courses 
that  idiopathic  pulmonary  fibrosis  and  the  interstitial 
lung  diseases  may  follow.  Patients  showing  signs  of  a 
downhill  course  despite  medical  therapy,  with  a vital 
capacity  and  total  lung  capacity  of  less  than  50%  of  pre- 
dicted, with  resting  hypoxemia  (<60  mm  of  mercury)  or 
resting  hypercapnia  (>46  mm  of  mercury),  and  the 
development  of  secondary  pulmonary  hypertension 
should  be  considered  for  a transplantation  evaluation 
and  listing.21  Because  of  the  commonly  fulminant  down- 
hill course  in  patients  with  idiopathic  pulmonary  fibro- 
sis, these  patients  are  allocated  an  additional  90  days  of 
waiting  time  credit  beyond  their  initial  listing  date  by  the 


TABLE  2.— Evaluation  for  Lung  Transplantation 


Pulmonary  medicine  evaluation 

Thoracic  surgery  evaluation 

Hematology  and  coagulation  panel 

Chemistry  panel— liver  function  and  nutrition  panel 

Viral  serologic  tests— hepatitis  B,  hepatitis  C,  cytomegalovirus,  HIV 

Pulmonary  function  tests 

Arterial  blood  gas  measurements 

Chest  x-ray  film  and  chest  computed  tomography  (CT) 

Screening  sinus  CT 

Duplex  examination  of  deep  venous  system 
Duplex  examination  of  carotid  arteries  and  arterial  system 
(selected  patients) 

Quantitative  ventilation-perfusion  scan 
Bone  densitometry  for  appropriate  patients 
(postmenopausal  women,  corticosteroid  use) 

Echocardiogram 
Right  heart  catheterization 

Left  heart  catheterization— age  >50  years  or  other  indications 

Rehabilitation  medicine  consultation 

Psychosocial  evaluation 

Nutrition  evaluation 

Social  work  evaluation 

Financial  evaluation 

Consultations 

Rehabilation  medicine 

Physical  therapy 

Cardiology  (selected  patients) 

Other  disciplines  or  consultations  (ad  hoc,  based  on  clinical  needs) 
HIV  = human  immunodeficiency  virus 


TABLE  3.— Interstitial  Lung  Disease  Indications  for 
Lung  Transplantation 


Sarcoidosis 

Collagen  vascular  disorders 

Lymphangioleiomyomatosis 

Eosinophilic  granuloma 

Occupational  lung  disease 

Chemotherapy-  or  radiation  therapy-induced 

Bronchiolitis  obliterans  organizing  pneumonia 

Others 


United  Network  of  Organ  Sharing  to  offset  their  rela- 
tively rapid  course  compared  with  other  patients  listed 
for  pulmonary  transplantation. 

Septic  Lung  Disease 

Severe  bilateral  bronchiectasis  is  the  final  common 
pathway  of  the  disease  processes  leading  to  a considera- 
tion of  lung  transplantation  for  septic  lung  disease.  Cystic 
fibrosis  is  by  far  the  most  common  cause  of  bronchiecta- 
sis in  western  society  and  the  most  common  indication 
for  pulmonary  transplantation  in  the  septic  lung  diseases. 
Other  causes  of  bronchiectasis  are  childhood  or  adult 
pneumonia,  tuberculosis,  aspiration,  and  the  ciliary'  dys- 
kinesia syndrome.  It  is  important  to  establish  the  cause  of 
bronchiectasis  preoperatively  because  it  may  affect  the 
indications  for  transplantation  as  well  as  the  postopera- 
tive management.  By  definition,  bronchiectasis  that  is 
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severe  enough  to  warrant  transplantation  is  bilateral 
because  unilateral  or  lobar  disease  can  usually  be  treated 
medically  or  by  surgical  resection.  The  septic  lung  dis- 
eases are,  therefore,  the  only  absolute  indication  for  bilat- 
eral rather  than  single-lung  transplantation. 

Respiratory  failure  is  still  the  primary  cause  of  death 
in  patients  with  cystic  fibrosis,  which  is  the  most  com- 
mon genetic  disease  in  whites.  The  average  life 
expectancy  of  patients  with  cystic  fibrosis  is  still  only 
into  the  mid-20s,  although  this  is  markedly  improved 
with  modem  medical  therapy.23  In  addition  to  the  gener- 
al recipient  criteria  already  described,  clear  predictors  of 
two-year  survival  have  been  described  for  patients  with 
cystic  fibrosis.24  Patients  with  an  FEV  of  less  than  30% 
of  predicted,  a Pao,  of  less  than  55  mm  of  mercury,  or  a 
Paco,  of  greater  than  50  mm  of  mercury  have  a two-year 
mortality  of  greater  than  50%.  These  objective  data, 
combined  with  deteriorating  respiratory  failure,  a 
severely  impaired  quality  of  life,  and  recurrent  hospital 
admissions,  provide  the  fairly  clear-cut  indications  for 
pulmonary  transplantation  in  patients  with  cystic  fibro- 
sis. In  general,  these  criteria  are  also  used  for  patients 
with  bronchiectasis  due  to  causes  other  than  cystic  fibro- 
sis, but  this  is  a much  more  heterogeneous  group  of 
patients  with  a less  well-defined  natural  history. 

Specific  considerations  for  patients  undergoing  trans- 
plantation for  septic  lung  disease  are  nutritional  state, 
sinus  and  pulmonary  colonization  with  resistant  organ- 
isms, and  possibly  dense  pleural  adhesions.  Aggressive 
attempts  should  be  made  to  maximize  nutrition  in  these 
frequently  debilitated  patients  before  listing  them  for 
transplantation.  Infection  or  colonization  with  resistant 
organisms  such  as  Pseudomonas  ( Berkholderia ) cepacia 
is  an  absolute  contraindication  for  transplantation  at 
some  centers,  but  the  procedure  is  still  considered  at 
other  centers  if  the  organisms  are  sensitive  to  an  appro- 
priate antibiotic.  Aspergillus  species  colonization  is  also 
a relative  contraindication  to  transplantation  in  these 
patients.  Patients  with  severe  bronchiectasis  will  usually 
have  a large  number  of  dense  pleural  adhesions  due  to  the 
chronic  infective  nature  of  their  underlying  illness.  This 
is  sometimes  exacerbated  by  previous  thoracic  opera- 
tions or  treatments  of  pneumothoraces.  These  problems 
increase  the  technical  challenges  to  the  surgical  team,  but 
are  not  considered  contraindications  for  transplantation. 

Pulmonary  Vascular  Disease 

Primary  pulmonary  hypertension  is  the  most  com- 
mon pulmonary  vascular  disease  in  patients  undergoing 
evaluation  for  lung  transplantation.  Eisenmenger’s  syn- 
drome with  secondary  pulmonary  hypertension  due  to  a 
congenital  cardiac  defect  is  also  a common  indication. 
Patients  with  pulmonary  veno-occlusive  disease  and 
specific  cases  of  pulmonary  hypertension  due  to  throm- 
boembolic disease  may  also  be  appropriate  to  consider 
for  transplantation.  Secondary  pulmonary  hypertension 
may  develop  in  patients  with  restrictive,  obstructive,  and 
septic  lung  diseases  (discussed  earlier). 

The  estimated  life  expectancy  of  a patient  with  pri- 


mary pulmonary  hypertension  is  2.8  years  from  the  time 
of  diagnostic  catheterization.25  Of  these  patients,  howev- 
er, 34%  are  alive  at  five  years,  and  there  is  a subset  of 
patients  who  respond  well  to  high  doses  of  calcium 
channel  blockers  with  prolonged  survival.26  Still,  26%  of 
these  patients  may  have  sudden  death,  and  as  many  as 
half  of  them  may  die  of  a rapidly  progressive  course. 
The  mean  survival  of  patients  with  a mean  pulmonary 
artery  pressure  of  greater  than  85  mm  of  mercury  is  10 
months.  The  mean  survival  of  patients  with  a cardiac 
index  of  less  than  2 is  17  months.25  These  objective  cri- 
teria, combined  with  having  New  York  Heart  Asso- 
ciation class  III  or  IV  disease  and  not  being  responsive 
to  the  use  of  pulmonary  vasodilators,  constitute  the  indi- 
cations in  pulmonary  vascular  disease  for  pulmonary 
transplantation.  Common  indications  for  considering 
lung  transplantation  in  patients  with  pulmonary  hyper- 
tension include  a mean  pulmonary  artery  pressure  of 
greater  than  60  mm  of  mercury,  a cardiac  index  of  less 
than  2,  New  York  Heart  Association  class  III  or  IV  dis- 
ease, or  unresponsiveness  to  pulmonary  vasodilators. 

Nearly  all  patients  with  substantial  primary  pul- 
monary hypertension  or  Eisenmenger’s  syndrome  will 
have  a degree  of  right-sided  heart  failure.  It  is  also  appar- 
ent, however,  that  patients  recover  most  of  their  right 
ventricular  function  when  pulmonary  vascular  resistance 
is  diminished  by  lung  transplantation.15  There  appears  to 
be  no  current  index  of  right  ventricular  function  that  is 
useful  as  a criterion  for  rejecting  patients  for  lung  trans- 
plantation except  for  the  secondary  manifestations  of 
right  ventricular  failure  such  as  ascites,  malnutrition,  and 
liver  failure.  Although  some  favor  heart-lung  transplanta- 
tion in  patients  with  severe  right  ventricular  dysfunction, 
there  is  no  evidence  that  this  improves  the  short-  or  long- 
term results  in  these  patients.  Similarly,  patients  with 
Eisenmenger’s  syndrome  who  have  a correctable  intra- 
cardiac defect  such  as  an  atrial  or  ventricular  septal 
defect  are  best  treated  by  single-  or  bilateral  lung  trans- 
plantation with  a simultaneous  cardiac  correction.  This 
leaves  only  patients  with  Eisenmenger’s  complex  and 
incorrectable  cardiac  defects  and  those  with  left  ventric- 
ular failure  and  pulmonary  parenchymal  or  vascular  dis- 
ease as  candidates  for  heart-lung  transplantation. 

Less  common  indications  for  lung  transplantation  are 
pulmonary  veno-occlusive  disease  with  similar  hemody- 
namic indications  as  in  patients  with  primary  pulmonary 
hypertension.  It  is  extremely  important  to  exclude  chron- 
ic pulmonary  embolism  as  a factor  in  pulmonary  hyper- 
tension in  prospective  transplant  recipients.  Some 
patients  with  chronic  pulmonary  emboli  and  peripheral 
disease  not  amenable  to  other  surgical  approaches  may 
be  treated  by  lung  transplantation  if  they  have  severe 
pulmonary  hypertension,  right-sided  heart  failure,  and 
correction  of  the  underlying  disease  that  led  to  chronic 
pulmonary  emboli. 

Donor  Selection  and  Management 

A paucity  of  suitable  pulmonary  donors  is  the  most 
important  limitation  in  the  progress  of  pulmonary  trans- 
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plantation  today.  There  are  an  estimated  59  possible 
organ  donors  per  million  population  per  year,27  translat- 
ing to  a potential  of  more  than  15,000  donors  in  the 
United  States  annually.  This  verities  the  approximation 
that  only  10%  to  20%  of  possible  organ  donors  are 
used.28  The  failure  of  medical  personnel  to  request  organ 
donation  and  the  denial  of  consent  by  relatives  account 
for  a large  portion  of  lost  donations.28  Unfortunately,  the 
subset  of  organ  donors  with  lungs  suitable  for  transplan- 
tation is  even  smaller  and  is  estimated  to  be  about  25% 
of  heart  donors.29  Many  organ  donors  are  trauma  victims 
and  have  suffered  considerable  chest  trauma  along  with 
their  closed-head  injury,  with  pulmonary  laceration  or 
contusion  preventing  lung  use.  These  patients  with  trau- 
ma or  catastrophic  neurologic  events  may  also  have 
aspirated  at  the  time  of  injury,  increasing  the  chance  of  a 
pulmonary  infection  precluding  organ  harvest.  By  defin- 
ition, these  patients  are  intubated,  with  colonization  of 
the  airway  predisposing  to  pneumonia  as  well.  The 
longer  a patient  is  comatose  and  ventilated,  the  higher 
the  risk  for  pulmonary  infection,  which  prevents  pul- 
monary organ  use.  A patient  on  mechanical  ventilation 
for  more  than  seven  days  seldom  has  lungs  suitable  for 
harvesting.  Finally,  pulmonary  edema  may  result  from 
either  a neurogenic  cause  or  aggressive  fluid  and  blood 
product  resuscitation  in  a trauma  patient.  This  is  often 
reversible  with  careful  donor  management,  but  may  also 
be  progressive  and  severe  enough  to  preclude  organ  use. 
Massive  trauma  and  blood  transfusions  may  also  lead  to 
the  adult  respiratory  distress  syndrome  in  a possible 
donor  and  is  a contraindication  to  lung  harvest. 

Donor  Selection 

The  standard  criteria  for  a suitable  lung  donor  are  list- 
ed in  Table  4 and  include  age  younger  than  55  years,  a 
clear  chest  roentgenogram,  a Pao,  of  greater  than  300 
mm  of  mercury  on  a fraction  of  inspired  oxygen  (Fio,)  of 
1 .0,  and  5 cm  of  water  of  positive  end-expiratory  pressure 
(PEEP)  without  notable  thoracic  trauma,  infection,  or  a 
smoking  history.30  Because  of  the  progressive  shortage  of 
donors,  many  of  these  previously  rigid  criteria  have  been 
challenged  and  relaxed  with  the  use  of  an  increased  num- 
ber of  “marginal'’  lung  donors.  Donors  who  are  older 
than  55  years,  have  a substantial  smoking  history,  have  an 
abnormal  chest  x-ray  film  with  unilateral  or  minor  pul- 
monary contusion  or  edema,  and  have  inadequate  oxy- 
genation due  to  unilateral  disease  have  been  considered 
“acceptable.”31  An  aggressive  approach  to  lung  harvest- 


TABLE 4.— Lung  Donor  Criteria 


Age  < 55  years 
Clear  chest  x-ray  film 

Pao2  > 300  mm  of  mercury  (Fio2  of  1 .0  and  PEEP  at  5 cm  of  water) 
No  purulent  secretions  or  aspiration  on  bronchoscopy 
No  serious  thoracic  trauma 
No  previous  thoracic  operation 
Smoking  < 20  pack-years 

Fio,  = fraction  of  inspired  oxygen,  PEEP  = positive  end-expiratory  pressure 


ing  in  cases  of  unilateral  pulmonary  disease  has  been 
successful.32  In  these  cases,  unilateral  ventilation  and 
cross-clamping  of  the  pulmonary  artery  on  the  side  of  the 
disease  have  resulted  in  acceptable  oxygenation  and  the 
ability  to  use  the  single  lung  that  shows  good  gas 
exchange.  With  further  experience,  relaxation  of  the  cri- 
teria for  suitable  lung  donors  may  continue  although  with 
a possible  detrimental  effect  on  recipient  results.  This 
must  be  weighed  against  the  problems  of  donor  shortage 
and  patient  deaths  while  waiting  for  a transplant. 

When  suitable  donors  are  identified,  they  must  then  be 
matched  to  appropriate  recipients.  ABO  compatibility  is  a 
necessity,  and  prospective  cross-matching  is  preferable  if 
time  and  proximity  permit.  Cross-matching  is  mandatory 
for  recipients  with  panel  of  reactive  antibodies  of  4%  or 
more.  Size  matching  is  important  because  an  overly  large 
lung  may  interfere  with  venous  return  or  develop  atelec- 
tasis, and  an  undersized  lung  may  produce  pleural  space 
problems  or  an  inadequate  pulmonary  vascular  surface 
area.  An  appropriate  lung  for  transplantation  approxi- 
mates the  ideal  total  lung  capacity  for  the  recipient.33 
Because  total  lung  capacity  is  a function  of  height,  age, 
and  sex,  the  height  of  the  recipient  is  the  most  important 
single  indicator  for  donor  size.  Multiple  measurements  of 
chest  circumference  and  x-ray  film  dimensions  have  been 
used,  but  none  appear  as  accurate  or  as  reliable  as  donor 
and  recipient  height  matching.  Recipients  receiving  bilat- 
eral lung  transplants  require  much  closer  size  matching 
than  those  undergoing  single-lung  transplantation. 
Oversizing  of  recipients  of  bilateral  lung  transplants  will 
result  in  cardiac  compression  and  poor  venous  return.  For 
bilateral  lung  transplantation,  we  prefer  the  donor  height 
to  be  within  7 to  10  cm  of  that  of  the  recipient.  Single- 
lung transplants  have  more  flexibility  owing  to  the  ability 
of  the  mediastinum  to  shift.  In  patients  undergoing  single- 
lung transplantation  for  pulmonary  fibrosis  or  pulmonary 
hypertension,  we  attempt  to  select  donors  within  10  cm  of 
the  recipients  in  height.  Recipients  with  obstructive  lung 
disease  have  hyperexpanded  chests.  If  such  a patient  is 
undergoing  a single-lung  transplantation,  it  is  preferable 
to  place  an  oversized  lung  in  the  transplanted  side  to  avoid 
pronounced  hyperinflation  of  the  native  lung  with  medi- 
astinal shift  toward  the  transplant.  In  these  cases,  we  pre- 
fer a donor  who  is  10  to  20  cm  taller  than  the  anticipated 
recipient.  Unfortunately,  this  may  create  a problem  for  a 
large  patient  with  COPD  who  may  have  difficulty  match- 
ing with  an  even  larger  lung  donor  for  single-lung  trans- 
plantation. This  may  require  the  reconsideration  of  bilat- 
eral lung  transplantation  using  a donor  of  equal  or  small- 
er size  for  these  patients.  Occasionally  oversized  lungs 
can  be  used  with  a downsizing  maneuver  such  as  middle 
lobectomy,  lingulectomy,  or  bilateral  wedge  resections. 
When  possible,  however,  we  prefer  to  size  donors  and 
recipients  appropriately  without  the  need  for  pulmonary 
resection. 

Donor  Management 

Organ  donations  usually  result  from  multiple  trauma, 
penetrating  head  injuries,  or  an  intracranial  hemorrhage. 
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Cardiac  and  pulmonary  dysfunction  often  accompanies 
the  head  injury  and  may  result  in  vasomotor  instability 
and  alterations  in  systemic  vascular  resistance  and  body 
temperature.  Normothermia  and  hemodynamic  stability 
should  be  maintained  throughout  resuscitative  efforts 
and  after  the  declaration  of  brain  death.  Before  the  intro- 
duction of  lung  transplantation,  large  fluid  volumes  were 
frequently  used  to  maintain  systemic  pressure  and  kid- 
ney, liver,  and  cardiac  function,  even  in  the  face  of  a low 
systemic  vascular  resistance.  This  may  result  in  fluid 
overloading  of  the  potential  lung  donor,  however,  with 
pulmonary  edema  compromising  gas  exchange,  and  may 
result  in  the  lungs  being  lost  for  possible  transplantation. 
A central  venous  pressure  of  5 to  10  mm  of  mercury  is 
generally  sufficient  to  provide  an  adequate  cardiac 
index,  and  systemic  hypotension  due  to  a low  vascular 
resistance  should  be  treated  with  low  doses  of  a-sympa- 
thomimetic  agents. 

Brain  death  is  accompanied  by  diabetes  insipidus  in 
50%  to  70%  of  organ  donors.34  A urine  output  of  1 to  2 
liters  per  hour  is  not  uncommon  and  can  lead  to  elec- 
trolyte disturbances  and  hypovolemia.  This  is  currently 
treated  with  desmopressin  acetate,  usually  administered 
as  a continuous  infusion  titrated  to  maintain  a urine  out- 
put of  1 00  to  200  ml  per  hour. 

Aggressive  measures  to  prevent  secondary  pneumo- 
nia in  an  intubated  comatose  patient  are  essential  for  the 
successful  maintenance  of  the  possible  lung  graft.  Brain- 
injured  patients  may  be  initially  treated  with  low  tidal 
volumes  and  no  PEEP,  but  once  the  criteria  for  brain 
death  are  met,  ventilator  management  with  adequate 
tidal  volumes  (10  to  15  ml  per  kg)  and  PEEPs  of  5 cm 
water  are  important  to  maximize  oxygenation,  minimize 
the  Fio„  and  minimize  atelectasis.  Meticulous  pul- 
monary toilet  should  be  maintained,  both  before  and 
after  the  declaration  of  brain  death,  using  sterile  endo- 
tracheal suctioning  techniques,  frequent  position 
changes,  and  chest  physiotherapy. 

Overall,  success  in  obtaining  suitable  lung  grafts  is 
dependent  on  attention  to  detail  from  the  moment  of  the 
initial  injury.  This  requires  educating  neurosurgical  and 
trauma  teams  caring  for  the  patients  before  brain  death 
and  close  cooperation  between  the  abdominal  and  tho- 
racic transplantation  teams  managing  a patient  once 
brain  death  and  consent  for  donation  have  occurred. 

Operative  Technique 

Donor  Procurement 

A number  of  techniques  with  minor  variations  have 
been  described  for  thoracic  organ  procurement.  We  will 
describe  the  standard  harvesting  technique  used  at  the 
University  of  Washington  School  of  Medicine  for  heart 
transplantation,  single-lung  transplantation,  double-lung 
transplantation,  and  any  combination  of  these  procedures. 
Commonly  a single  donor  will  provide  thoracic  organs  for 
three  recipients,  with  a donor  procedure  and  three  recipi- 
ent procedures  occurring  simultaneously.  The  only  modi- 
fications of  this  technique  would  be  for  harvesting  of  the 
heart-lung  block  for  heart-lung  transplantation,  and  these 


techniques  have  been  described  elsewhere.35,3* 

The  technique  for  lung  procurement  done  at  the 
University  of  Washington  is  similar  to  that  described  by 
the  Washington  University  (St  Louis,  Missouri)  group.30 
A median  sternotomy  is  performed,  and  the  pleural 
spaces  and  the  pericardium  opened  widely  for  physical 
examination  of  the  heart  and  lungs  to  exclude  evidence 
of  trauma.  The  aorta,  superior  vena  cava,  and  inferior 
vena  cava  are  each  encircled  intrapericardially.  When 
the  abdominal  transplantation  team  is  ready  for  cross- 
clamping, cardioplegia  and  pulmonoplegia  catheters  are 
placed  in  the  ascending  aorta  and  the  main  pulmonary 
artery,  respectively.  Prostaglandin  E:  is  administered 
directly  into  the  pulmonary  artery,  followed  by  immedi- 
ate aortic  cross-clamping  and  the  initiation  of  cardiople- 
gia. Pulmonoplegia  is  initiated  by  instilling  a modified 
Euro-Collins  solution  by  gravity  drainage,  maintaining  a 
perfusion  pressure  of  20  to  30  mm  of  mercury.  Both 
pleural  spaces  and  the  pericardium  are  filled  with  ice 
slush  for  topical  cooling,  and  the  anesthesiologist  main- 
tains gentle  hand  ventilation  to  adequately  distribute  the 
pulmonary  perfusate.  We  then  prefer  to  remove  the  heart 
first,  preserving  a 5-  to  8-mm  cuff  of  left  atrium  on  each 
pair  of  pulmonary  veins.  The  lungs  are  removed  as  a 
double-lung  block  that  can  then  be  divided  into  a right 
and  left  lung  block.  The  lungs  are  transported  in  an 
inflated  condition  in  iced  slush. 

Single-Lung  Transplantation 

A standard  posterolateral  thoracotomy  provides 
excellent  access  for  single-lung  transplantation.  Most 
patients  will  tolerate  single-lung  ventilation  in  the 
absence  of  substantial  pulmonary  hypertension,  allow- 
ing dissection  of  the  hilar  structures.  If  a patient  tolerates 
single-lung  ventilation  without  notable  hypoxemia, 
hypercarbia,  hemodynamic  instability,  or  elevation  of 
pulmonary  artery  pressures  above  a mean  of  40  mm  of 
mercury,  then  most  will  not  require  cardiopulmonary 
bypass.  It  is  prudent,  however,  to  test-clamp  the  pul- 
monary artery  to  ensure  that  the  patient  maintains  stable 
hemodynamics.  Moderate  pulmonary  hypertension  may 
be  responsive  to  the  administration  of  pulmonary 
vasodilators.  Marginal  patients  with  refractory  pul- 
monary hypertension  greater  than  a mean  of  40  mm  of 
mercury  or  with  profound  hypotension,  hypoxemia,  or 
worsening  hypercarbia  warrant  being  placed  on  car- 
diopulmonary bypass.  We  prefer  to  err  on  the  side  of 
electively  establishing  cardiopulmonary  bypass  rather 
than  to  risk  hemodynamic  collapse  and  the  need  for 
emergency  bypass  during  implantation. 

A recipient  pneumonectomy  is  performed  when  the 
donor  lung  becomes  available.  The  main-stem  bronchus 
is  divided  just  proximal  to  the  right  upper  lobe  branch, 
and  it  is  critical  to  not  devascularize  any  portion  of  the 
recipient  bronchus.  The  donor  lung  is  prepared  by  com- 
pleting dissection  of  the  pulmonary  artery  and  pul- 
monary venous  cuffs.  The  donor  bronchus  is  divided  two 
rings,  or  about  1 cm,  proximal  to  the  upper  lobe  origin, 
and  to  avoid  devascularization,  no  further  peribronchial 
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dissection  is  performed. 

The  bronchial  anastomosis  is  performed  first  with  6 
to  7 mm  of  intussusception,  producing  an  overlapping 
bronchial  anastomosis.  Peribronchial  tissue  is  then  used 
to  cover  the  bronchial  anastomosis  to  separate  it  from 
the  subsequent  pulmonary  arterial  anastomosis.  The  atri- 
al wall  between  the  two  pulmonary  veins  is  divided 
intrapericardially  to  create  a single  large  left  atrial  ori- 
fice for  the  venous  anastomosis,  which  can  be  done 
either  before  or  after  the  arterial  anastomosis.  The  recip- 
ient and  donor  pulmonary  arteries  are  then  examined  for 
length  and  diameter.  An  anastomosis  can  be  done  prox- 
imal or  distal  to  the  initial  recipient  branch  points  to 
assist  in  size  matching.  Care  must  be  taken  to  prevent  an 
overly  long  pulmonary  artery  that  may  subsequently 
become  kinked  when  the  lung  inflates. 

The  restoration  of  pulmonary  blood  flow  and  ventila- 
tion usually  results  in  a prompt  drop  in  pulmonary  vas- 
cular pressures  and  rapid  improvement  in  oxygenation. 
Routine  bronchoscopy  ensures  the  adequacy  of  the 
bronchial  anastomosis  before  the  procedure  is  complet- 
ed. Attention  to  detail  avoids  most  technical  complica- 
tions, probably  the  most  common  of  which  is  bronchial 
anastomotic  stricture  or  dehiscence.  Careful  anastomotic 
technique  and  the  avoidance  of  excessive  dissection  will 
prevent  most  bronchial  complications.  Vascular  compli- 
cations are  rare  and  avoidable — most  commonly  related 
to  excessive  length  of  the  pulmonary  artery  or  to  narrow- 
ing of  the  anastomosis  by  “purse-stringing”  of  the  anas- 
tomotic suture. 

Bilateral  Lung  Transplantation 

Candidates  for  bilateral  lung  transplantation  are 
placed  in  the  supine  position  for  a bilateral  thoracoster- 
notomy  (clamshell)  incision.  Patients  with  septic  lung 
disease  may  have  extensive  adhesions  that  require 
tedious  dissection  in  which  meticulous  hemostasis  is 
extremely  important.  Using  sequential  single-lung  venti- 
lation, each  pulmonary  hilum  is  dissected  as  previously 
described  for  single-lung  transplantation.  Preoperative 
quantitative  ventilation-perfusion  scintigraphy  combined 
with  intraoperative  observation  will  determine  which 
side  to  use  for  the  initial  transplantation.  Sequential  test- 
clamping of  the  right  and  left  pulmonary  artery  during 
respective  single-lung  ventilations  is  again  done  to  deter- 
mine the  possible  need  for  cardiopulmonary  bypass.  In 
patients  in  whom  cardiopulmonary  bypass  is  used,  bilat- 
eral pneumonectomy  can  be  done  when  the  donor  lungs 
become  available.  This  may  be  especially  useful  in 
patients  with  septic  lung  disease  in  whom  the  removal  of 
all  infected  pulmonary  tissue  before  transplantation  is 
optimal.  In  patients  without  pulmonary  hypertension,  we 
aggressively  attempt  to  avoid  cardiopulmonary  bypass 
and  its  subsequent  complications.  When  the  donor  lungs 
become  available,  a single-lung  transplantation  is  done  as 
previously  described.  After  several  minutes  of  reperfu- 
sion and  ventilation  on  the  newly  transplanted  lung,  ven- 
tilation of  the  contralateral  native  lung  can  be  ceased  and 
pulmonary  artery  test-clamping  again  done.  A contralat- 


eral pneumonectomy  and  transplantation  procedure  is 
performed,  precluding  the  need  for  cardiopulmonary 
bypass.  With  the  complete  cardiac  output  being  directed 
through  a newly  transplanted  lung,  pulmonary  edema  and 
elevated  pulmonary  artery  pressures  may  develop,  requir- 
ing the  institution  of  cardiopulmonary  bypass  during  the 
contralateral  lung  implantation.  This  is  particularly  the 
case  if  there  has  been  an  ischemic  time  of  longer  than 
four  hours. 

We  discuss  the  postoperative  management  and  the 
cumulative  results  of  lung  transplantation  in  part  II  of  this 
review. 
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Myocardial  Viability 

YOCHAI  BIRNBAUM,  MD,  and  ROBERT  A.  KLONER,  MD,  PhD,  Los  Angeles,  California 


Left  ventricular  function  is  a major  predictor  of  outcome  in  patients  with  coronary  artery  disease. 
Acute  ischemia,  postischemic  dysfunction  (stunning),  myocardial  hibernation,  or  a combination  of 
these  3 are  among  the  reversible  forms  of  myocardial  dysfunction.  In  myocardial  stunning,  dysfunc- 
tion occurs  despite  normal  myocardial  perfusion,  and  function  recovers  spontaneously  over  time.  In 
acute  ischemia  and  hibernation,  there  is  regional  hypoperfusion.  Function  improves  only  after  revas- 
cularization. Evidence  of  myocardial  viability  usually  relies  on  the  demonstration  of  uptake  of  various 
metabolic  tracers,  such  as  thallium  (thallous  chloride  Tl  201)  or  fludeoxyglucose  F 18,  by  dysfunctional 
myocardium  or  by  the  demonstration  of  contractile  reserve  in  a dysfunctional  region.  This  can  be 
shown  as  an  augmentation  of  function  during  the  infusion  of  various  sympathomimetic  agents.  The 
response  of  ventricular  segments  to  increasing  doses  of  dobutamine  may  indicate  the  underlying 
mechanism  of  dysfunction.  Stunned  segments  that  have  normal  perfusion  show  dose-dependent  aug- 
mentation of  function.  If  perfusion  is  reduced  as  in  hibernating  myocardium,  however,  a biphasic  re- 
sponse usually  occurs:  function  improves  at  low  doses  of  dobutamine,  whereas  higher  doses  may 
induce  ischemia  and,  hence,  dysfunction.  But  in  patients  with  severely  impaired  perfusion,  even  low 
doses  may  cause  ischemia.  Myocardial  regions  with  subendocardial  infarction  or  diffuse  scarring  may 
also  have  augmented  contractility  during  catecholamine  infusion  due  to  stimulation  of  the  subepicar- 
dial layers.  In  these  cases,  augmentation  of  function  after  revascularization  is  not  expected.  Because 
the  underlying  mechanism,  prognosis,  and  therapy  may  differ  among  these  conditions,  it  is  crucial  to 
differentiate  among  dysfunctional  myocardial  segments  that  are  nonviable  and  have  no  potential  to 
regain  function,  hibernating  or  ischemic  segments  in  which  recovery  of  function  occurs  only  after 
revascularization,  and  myocardial  stunning  in  which  function  is  expected  to  recover  spontaneously. 
Because  combinations  of  all  of  these  disorders  may  occur,  even  in  the  same  segments,  caution  should 
be  used  in  interpreting  the  imaging  results. 

(Birnbaum  Y,  Kloner  RA:  Myocardial  viability.  West  | Med  1996;  165:364-371) 


Left  ventricular  function  is  an  important  predictor  of 
outcome  in  patients  with  coronary  artery  disease, 
especially  after  myocardial  infarction.1"3  In  addition  to 
myocardial  infarction  and  scarring,  coronary  artery  dis- 
ease can  lead  to  left  ventricular  systolic  dysfunction  by 
several  mechanisms,  including  myocardial  ischemia, 
stunning,  and  hibernation.4,5  Early  identification  and  treat- 
ment of  reversible  causes  of  myocardial  infarction  may 
lead  to  improved  left  ventricular  function  and  a better 
prognosis.*  Acute  ischemia  may  lead  to  transient  region- 
al wall-motion  abnormalities  of  the  left  ventricle.  Even 
asymptomatic  ischemia  (silent)  that  involves  only  the 
inner  layers  of  the  ventricular  wall  may  lead  to  impaired 
function.  Moreover,  regional  myocardial  dysfunction  may 
continue  several  days  to  weeks  after  flow  is  restored  to  a 
previously  ischemic  zone  (myocardial  stunning). 

Chronic  myocardial  dysfunction  may  occur  in 


*See  also  the  editorial  by  R.  O.  Bonow,  MD,  "The  Search  for  Viable  My- 
ocardium.” on  pages  393-396  of  this  issue. 


regions  with  a partial  reduction  of  flow.  Although  this 
phenomenon  was  ascribed  to  metabolic  adaptation  to 
chronic  ischemia  (myocardial  hibernation),  chronic 
dysfunction  may  be  explained  by  the  occurrence  of 
either  or  both  repetitive  episodes  of  ischemia  and  stun- 
ning during  daily  activity  and  nontransmural  or  patchy 
myocardial  necrosis.  It  has  been  reported  that  the  pres- 
ence of  necrosis  of  less  than  20%  of  the  myocardial  wall 
is  enough  to  produce  hypokinesia  because  at  rest  only 
the  inner  part  of  the  ventricular  wall  contributes  to  con- 
traction and  wall  thickening.  Thus,  regional  dysfunction 
may  occur  at  rest  even  when  the  midepicardial  and 
subepicardial  zones  are  viable.6  In  addition,  in  regions 
where  islands  of  viable  myocardium  are  surrounded  by 
extensive  fibrosis,  contraction  may  be  precluded  or 
inhibited  by  the  fibrosis.  Hence,  chronic  myocardial 
dysfunction  may  persist  despite  the  presence  of  viable 
myocardium.  These  disorders  are  not  mutually  exclu- 
sive. For  example,  a zone  of  viable  myocardium  overly- 
ing a subendocardial  infarction  may  be  supplied  by  a 
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ABBREVIATIONS  USED  IN  TEXT 

ACE  = angiotensin-converting  enzyme 
ATP  = adenosine  triphosphate 
PET  = positron-emission  tomography 


critically  stenotic  artery  and  thus  exposed  to  repeated 
episodes  of  acute  ischemia,  stunning,  or  hibernation — 
or  a combination  of  them. 

Differentiating  viable  from  nonviable  myocardium  in 
noncontracting  or  hypocontracting  segments  has  prog- 
nostic relevance.  The  presence  of  viable  myocardium  in 
the  outer  layers  of  the  ventricular  wall  may  prevent  ven- 
tricular remodeling  and  infarct  expansion  after  acute 
myocardial  infarction  and  thus  prevent  the  deterioration 
of  left  ventricular  function,  progression  to  heart  failure, 
and  an  increased  risk  of  death.6  Although  the  outer  lay- 
ers of  the  ventricular  wall  do  not  contribute  to  regional 
function  at  rest,  during  exercise  these  layers  may  react  to 
increased  catecholamine  levels,  which  may  augment  left 
ventricular  function  in  patients  with  subendocardial 
infarction.6  Furthermore,  the  dysfunction  of  viable 
myocardium  may  be  reversible  and  may  resolve  sponta- 
neously over  time  (myocardial  stunning)  or  after 
revascularization  (hibernating  myocardium).  Hence,  it  is 
crucial  not  only  to  document  the  presence  of  viable 
myocardium,  but  also  to  determine  whether  the  augmen- 
tation of  function  is  to  be  expected  spontaneously  over 
time  or  after  revascularization. 

In  this  article,  we  review  the  clinical  relevance, 
means  of  detection,  and  differential  diagnosis  of  the  var- 
ious syndromes  that  may  lead  to  the  dysfunction  of 
viable  myocardium. 

Stunned  Myocardium 

Myocardial  stunning,  or  postischemic  dysfunction,  is 
defined  as  the  delayed  recovery  of  myocardial  function 
despite  the  restoration  of  coronary  artery  flow  to 
previously  ischemic  myocardium  in  the  absence  of  irre- 
versible damage.7  The  major  difference  between  stun- 
ning and  hibernation  or  ischemia  is  that  blood  flow  is 
normal  or  near  normal  in  stunning,  whereas  it  is  reduced 
in  ischemia  or  hibernation.5  Both  systolic  and  diastolic 
dysfunction  have  been  reported  in  stunned  myocardi- 
um.7 The  phenomenon  of  myocardial  stunning  was  first 
described  in  1975  in  conscious  dogs  with  experimental- 
ly induced  acute  ischemia.8  It  has  been  observed  after 
various  types  of  experimental  myocardial  ischemia  and 
reperfusion  models  in  several  animal  species.9  Only  after 
reperfusion  modalities  were  introduced  for  the  treatment 
of  acute  myocardial  infarction,  however,  did  the  clinical 
relevance  of  differentiating  stunned  from  hibernating  or 
infarcted  myocardium  become  apparent.  The  wide- 
spread use  of  invasive  and  noninvasive  imaging  modali- 
ties for  assessing  function,  perfusion,  and  metabolism 
has  resulted  in  the  recognition  that  reversible  dysfunc- 
tion of  viable  myocardial  regions  is  more  common  than 
previously  thought.7 

Myocardial  stunning  is  probably  a multifactorial 


process.  Several  mechanisms  may  be  involved  in  generat- 
ing this  phenomenon.  Two  major  hypotheses  have  been 
proposed  to  explain  the  cause  of  postischemic  myocardial 
dysfunction:  oxygen  free  radical  generation  at  the  time  of 
reperfusion,  abnormal  calcium  homeostasis,  or  some  com- 
bination of  the  two.10  The  severity  and  duration  of  postis- 
chemic dysfunction  are  closely  related  to  the  duration  and 
severity  of  the  preceding  ischemia.  The  presence  of  resid- 
ual Bow  to  the  ischemic  zone  through  collaterals  attenu- 
ates stunning.  Short  ischemic  episodes  lasting  less  than  a 
few  minutes  are  usually  not  sufficient  to  cause  stunning 
and  may  even  result  in  a transient  hypercontractility  fol- 
lowing reperfusion."  After  longer  episodes  of  ischemia,  a 
short  period  of  increased  contractility  has  been  demon- 
strated on  reperfusion,  lasting  up  to  three  minutes,  fol- 
lowed by  a gradual  decline  of  function.  This  brief  phase  of 
recovery  may  be  related  to  the  presence  of  reactive  hyper- 
emia or  increased  catecholamine  levels.  The  longer  the 
ischemic  insult,  the  greater  and  more  prolonged  is  the 
ensuing  dysfunction.  Thus,  brief  ischemic  episodes  as  seen 
during  variant  angina  or  balloon  occlusion  during  angio- 
plasty are  not  usually  associated  with  prolonged  stunning, 
whereas  transient  myocardial  dysfunction  following  reper- 
fusion therapy  for  acute  myocardial  infarction  or  after  a 
cardiac  operation  may  last  for  several  days. 

Myocardial  Stunning  in  Patients 

Myocardial  stunning  in  patients  reperfused  for  the 
treatment  of  acute  myocardial  infarction.  Numerous 
studies  using  various  imaging  techniques  have  shown  a 
gradual  recovery  of  regional  myocardial  dysfunction 
over  ten  days  to  several  weeks  after  successful  reperfu- 
sion therapy  in  patients  with  acute  myocardial  infarc- 
tion.7 Very  early  reperfusion  results  in  a faster  and 
greater  recovery  of  function  relative  to  reperfusion  three 
to  four  hours  from  the  start  of  cardiac  pain.7  There  are 
studies  showing  that  infusing  inotropic  agents  augment- 
ed regional  and  global  systolic  function,  which  was 
more  pronounced  in  patients  who  were  successfully 
reperfused  than  in  patients  in  whom  reperfusion  failed. 
This  reversible  regional  dysfunction  could  be  shown  as 
early  as  three  days  following  the  reperfusion  of  acute 
anterior  wall  myocardial  infarction.12  Spontaneous 
delayed  recovery  of  function  may,  however,  be  related  to 
a gradual  improvement  of  myocardial  perfusion  by 
either  delayed  recanalization  or  the  recruitment  of  col- 
laterals. Hence,  the  distinction  between  hibernation  and 
stunning  cannot  always  be  made  from  these  studies.7 

Myocardial  stunning  in  unstable  angina.  Unstable 
angina  is  a heterogeneous  syndrome,  spanning  from  a 
new  occurrence  of  effort  angina  to  severe  angina  occur- 
ring at  rest.  Furthermore,  the  extent  of  luminal  occlusion 
that  is  produced  by  an  intracoronary  thrombus  fluctuates 
over  time.  A patient  with  unstable  angina  may  have 
repeated  episodes  of  ischemic  pain,  silent  ischemia,  and 
reperfusion.  Hence,  transient  regional  dysfunction  may  be 
related  to  active  ischemia  (painful  or  silent)  or  stunning. 
Thus,  the  repeated  simultaneous  demonstration  of 
reduced  regional  function  in  a normally  perfused  segment 
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is  mandatory  for  the  diagnosis  of  stunning  and  ruling  out 
chronic  or  acute  ischemia  as  the  cause  of  the  dysfunction. 
Most  of  the  previous  studies  showing  an  improvement  in 
the  regional  wall-motion  score  between  admission  and  a 
later  time  point,  both  with  conservative  therapy,  after 
angioplasty,  or  following  coronary  artery  bypass  grafting, 
failed  to  fulfill  these  criteria.7  In  one  study,  a delayed 
recovery  of  regional  wall-motion  abnormalities  was 
demonstrated  after  chest  pain  resolved  in  six  patients  with 
unstable  angina  pectoris.  The  authors  noted  that  in  short- 
er ischemic  episodes  (about  10  minutes),  the  recovery  was 
almost  complete  two  hours  after  the  chest  pain,  whereas 
longer  episodes  of  pain  resulted  in  delayed  recovery  over 
more  than  24  hours.11  As  mentioned  earlier,  however, 
because  no  direct  evidence  was  presented  of  the  restora- 
tion of  flow  after  the  pain  resolved,  persistent  (silent) 
subendocardial  ischemia  or  hibernation  as  the  cause  of 
dysfunction  could  not  be  ruled  out. 

Myocardial  stunning  in  variant  angina.  The  evidence 
for  myocardial  stunning  after  episodes  of  vasospastic 
(Prinzmetal's)  angina  is  sparse.  This  is  probably  because 
most  ischemic  episodes  are  too  short  to  produce  stun- 
ning.7 

Myocardial  stunning  after  exercise.  Immediately  fol- 
lowing exercise-induced  ischemia,  there  is  abatement  in 
regional  wall-motion  abnormalities,  probably  due  to  the 
increased  levels  of  catecholamines.  In  some  segments, 
however,  a gradual  deterioration  of  function  appears  in 
previously  ischemic  zones  that  may  be  detected  over  the 
following  10  to  20  minutes.  This  phenomenon  is  seen 
especially  in  patients  who  suffered  from  severe  and  pro- 
longed ischemia  during  effort — that  is,  those  with  multi- 
vessel disease  and  severe  luminal  narrowing.  Myocar- 
dial stunning  in  these  cases  may  last  as  long  as  30  to  45 
minutes.13’14 

Myocardial  stunning  after  coronary  angioplasty.  The 
occlusion  periods  by  balloon  inflation,  as  commonly 
practiced,  are  probably  too  short  to  induce  prolonged 
systolic  stunning.  Indeed,  a prompt  return  of  systolic 
function  has  been  observed  after  angioplasty,  although 
diastolic  dysfunction  may  persist.7  When  balloon  occlu- 
sions were  extended  to  four  to  seven  minutes,  however, 
a delayed  recovery  of  regional  wall  motion  and  thicken- 
ing was  observed  that  lasted  as  long  as  three  days.7 

Myocardial  stunning  after  cardiac  surgery.  Numer- 
ous studies  reported  that  regional  and  global  myocardial 
function  may  be  depressed  for  24  to  48  hours  after  car- 
diac surgery.5-7 

In  the  course  of  cardiac  transplantation,  the  heart 
undergoes  periods  of  global  ischemia  followed  by  reper- 
fusion. Thus,  a component  of  myocardial  stunning 
should  be  expected.  Indeed,  transient  hemodynamic 
instability  is  commonly  observed  in  the  period  immedi- 
ately after  transplantation.7 

Therapy  for  Myocardial  Stunning 

According  to  experimental  models,  myocardial  stun- 
ning can  be  prevented  by  administering  antioxidative 
agents  just  before  reperfusion.  In  the  clinical  setting,  how- 


ever, the  goal  would  be  to  prevent  severe  and  prolonged 
stunning  episodes  that  follow  prolonged  ischemic 
episodes  as  seen  in  acute  myocardial  infarction  or  after 
cardiac  surgery.15  Several  authors  have  reported  that 
administering  allopurinol,  a blocker  of  free  radical  pro- 
duction, improved  cardiac  performance  and  reduced  car- 
diac complications  in  patients  who  underwent  coronary 
artery  bypass  grafting.16  These  studies  included  a small 
number  of  patients,  however.  Till  now,  no  other  controlled 
clinical  trial  has  documented  the  efficacy  of  antioxidants 
in  patients  with  myocardial  ischemia.  The  use  of  recom- 
binant human  superoxide  dismutase  and  intravascular 
perfluorochemical  emulsion  (Fluosol)  failed  to  prevent 
reperfusion  injury  and  stunning  following  reperfusion 
therapy  for  acute  myocardial  infarction.17’18 

Calcium  antagonists  have  a possible  role  in  the  pre- 
vention of  stunning  by  blocking  the  hypercalcemic  phase 
and  by  their  free  radical-scavenging  effect. 19<p2811  Various 
experimental  models  of  global  or  regional  brief  myocar- 
dial ischemia  and  reperfusion  have  shown  that  calcium 
antagonists  given  especially  before  occlusion,  but  also 
during  reperfusion,  enhance  the  recovery  of  contractile 
function.  But  the  results  following  long  ischemic 
episodes  are  conflicting.19  The  effect  of  calcium  antago- 
nists on  myocardial  stunning  has  been  evaluated  only  in 
small  clinical  trials.  Adding  nifedipine  or  diltiazem  to 
cardioplegic  solutions  resulted  in  improved  myocardial 
metabolism  and  hemodynamic  status.19  The  use  of  calci- 
um antagonists  lessened  myocardial  stunning  induced  by 
prolonged  balloon  inflation  during  angioplasty.20 

The  evidence  for  the  efficacy  of  (3-blockers  to 
enhance  the  recovery  of  postischemic  dysfunction  is 
equivocal.  Several  studies  have  shown  that  administer- 
ing stable  analogues  of  prostacyclin  enhanced  the  recov- 
ery of  myocardial  function  on  reperfusion.  Although  the 
use  of  angiotensin-converting  enzyme  (ACE)  inhibitors 
has  been  shown  to  enhance  the  recovery  of  function  fol- 
lowing ischemic-reperfusion  insult,  the  mechanism  is 
not  clear.  The  sulfhydryl-containing  agents  captopril  and 
zofenopril  have  been  shown  consistently  to  ameliorate 
stunning,  possibly  by  their  antioxidant  properties.  Even 
other  ACE  inhibitors  that  do  not  contain  the  sulfhydryl 
group  are,  however,  effective  in  some  experimental 
models  of  stunning. 

There  is  some  experimental  and  clinical  evidence  that 
the  use  of  ubiquinone  (coenzyme  Q1(l)  augments  the 
recovery  of  function  after  an  ischemic  insult.  A small  ran- 
domized clinical  study  demonstrated  better  preservation 
of  the  myocardium  and  enhanced  recovery  of  function 
after  cardiac  surgery  using  hypothermic  cardioplegic 
arrest  in  patients  pretreated  with  ubiquinone.15 

Nicorandil,  a nicotinamide  nitrate  that  is  capable  of 
opening  the  adenosine  triphosphate  (ATP)-sensitive 
potassium  channels,  has  been  shown  in  several  animal 
models  to  attenuate  myocardial  stunning  when  adminis- 
tered before  ischemia  or  added  to  the  cardioplegic  solu- 
tion.21’22 Clinical  studies  on  the  prevention  of  myocardial 
stunning  with  the  use  of  nicorandil  have  not  yet  been 
published,  however. 


WJM,  December  1996 — Vol  165,  No.  6 


Myocardial  Viability — Birnbaum  and  Kloner  367 


The  prevention  of  stunning  in  a patient  with  pro- 
longed ischemia  (myocardial  infarction  or  cardiac  oper- 
ation) is  still  not  feasible.  In  cases  with  clinical  heart 
failure  following  reperfusion,  however,  a transient  aug- 
mentation of  global  and  regional  function  is  possible  by 
infusing  various  positive  inotropic  agents.  Various 
(3-mimetic  agents  have  been  reported  to  enhance  con- 
tractility and  improve  diastolic  relaxation  in  an 
ischemic-reperfused  zone,  without  further  depletion  of 
ATP  stores.15  Because  of  the  decrease  of  the  (3-adrener- 
gic  receptors  with  continued  stimulation,  however,  the 
effect  is  lost  after  24  hours  of  infusion.  Hence,  this  type 
of  therapy  may  be  considered  to  support  the  stunned 
myocardium  and  make  it  contract,  but  probably  should 
not  be  thought  of  as  a primary  therapy  for  stunning. 

Hibernating  Myocardium 

Hibernating  myocardium  is  defined  as  the  persistent 
dysfunction  of  viable  myocardium  at  rest  due  to  an 
ongoing  reduction  of  myocardial  perfusion.  The  hall- 
mark of  myocardial  hibernation  is  a parallel  reduction  of 
myocardial  perfusion  and  function.  By  definition,  this 
myocardial  dysfunction  can  be  reverted  with  the  restora- 
tion of  coronary  artery  flow. 

Myocardial  Hibernation  in  Patients 

Despite  controversy  concerning  the  underlying  mech- 
anisms, the  phenomenon  of  the  recovery  of  regional  and 
global  left  ventricular  function  at  rest  after  revasculariza- 
tion in  patients  with  chronic  left  ventricular  dysfunction 
suggests  that  many  myocardial  regions  that  are  asynergic 
before  revascularization  represent  viable  myocardi- 
um.23-26 As  many  as  42%  of  patients  with  coronary  artery 
disease  have  hibernating  segments  that  improve  after 
revascularization.2728  Some  studies  suggest  that  the 
improvement  in  wall  motion  occurs  immediately,26'29-'0 
whereas  others  demonstrate  a more  gradual  restoration  of 
function,  suggesting  that  either  the  metabolic  and  struc- 
tural changes  that  occur  during  chronic  ischemia  recover 
slowly  from  the  hibernation  state  or  that  there  is  a com- 
ponent of  stunning  on  reperfusion.31-32 

Of  interest,  a substantial  proportion  of  patients  with 
severe  heart  failure  due  to  ischemic  cardiomyopathy  and 
referred  for  cardiac  transplantation  have  hibernating 
myocardium,  and  their  cardiac  function  improves  con- 
siderably after  coronary  artery  bypass  grafting.3334 

Pathophysiology 

Unlike  other  ischemia-related  syndromes,  such  as 
myocardial  stunning,  myocardial  hibernation  was  ini- 
tially defined  based  on  clinical  observations  and  not  on 
observations  during  experiments  with  animals.  In  1973  a 
notable  incidence  of  improved  segmental  myocardial 
wall  motion  after  coronary  artery  bypass  grafting  was 
reported.35  In  1985,  in  a commentary  on  the  results  of 
coronary  artery  bypass  surgery  trials,  the  concept  of 
metabolic  adaptation  to  chronic  ischemia  as  a protective 
mechanism  was  suggested  and  the  term  "hibernating 
myocardium”  was  used.36  Rahimtoola  hypothesized  that 


the  myocardium  slows  down  its  function  and  metabo- 
lism to  survive  when  the  oxygen  supply  is  reduced.37 
There  is  a debate  whether  the  myocardium  really  “hiber- 
nates,”38 especially  because  no  good  animal  model  has 
been  found  that  can  mimic  prolonged  hibernation.  The 
issue  is  whether  hibernating  myocardium  represents  an 
active  process  of  inhibited  metabolic  demand  due  to 
severe,  ongoing,  silent  low  blood  flow  or  repetitive  stun- 
ning following  discrete  episodes  of  ischemia.27-38'39 

The  mechanism  of  regional  dysfunction  in  patients 
with  coronary  artery  disease  was  investigated  in  one 
study.40  Patients  were  selected  who  had  total  occlusion  of 
the  coronary  artery  with  corresponding  myocardial  dys- 
function and  in  whom  myocardial  perfusion  to  the  area 
of  dysfunction  depended  entirely  on  collateral  blood 
flow  supply.  The  investigators  found  substantial  mor- 
phologic abnormalities  in  myocardial  tissue  specimens 
obtained  at  the  time  of  bypass  grafting  in  dysfunctioning 
collateral-dependent  segments.  These  abnormalities 
included  cellular  swelling,  the  loss  of  myofibrillar 
content,  and  the  accumulation  of  glycogen.  On  positron- 
emission  tomography  (PET)  study,  however,  these 
collateral-dependent  but  dysfunctional  myocardial  seg- 
ments had  nearly  normal  resting  flow  and  oxygen  con- 
sumption. Based  on  the  PET  studies,  the  dysfunctional 
segments  did  not  fulfill  the  conventional  criteria  for 
“hibernation.”  The  authors  concluded  that  repetitive 
stunning  rather  than  long-term  hibernation  was  respon- 
sible for  myocardial  dysfunction. 

The  morphologic  changes  of  the  hibernating  segments 
have  recently  been  documented  in  patients  undergoing  a 
coronary  artery  bypass  operation.  Biopsies  from  dys- 
functional but  viable  zones  have  shown  a loss  of  sarco- 
meres, abundant  glycogen  granules,  rough  endoplasmic 
reticulum  and  mitochondria,  tortuous  nuclei,  and  an 
increase  in  connective  tissue  strands.  These  alterations 
have  suggested  that  myocytes  may  "de-differentiate”  or 
atrophy  from  the  long-term  reduction  of  flow,  disuse,  or 
both.  The  same  phenomenon  of  "de-differentiation"  and 
atrophy  occurs  when  a limb  muscle  is  placed  in  a cast  or 
sling  for  several  weeks.  These  morphologic  changes  may 
explain  the  observation  that  in  some  studies,  the  restora- 
tion of  function  following  revascularization  is  slow.  The 
number  of  affected  cells  was  greater  in  endocardial  than 
in  epicardial  portions.31'32-41  Thus,  the  severity  of  the  struc- 
tural changes  in  chronically  ischemic  myocardium  varies 
considerably,  and  perhaps,  the  reversibility  and  the  rate 
of  restoration  of  the  structural  changes  and  dysfunction 
are  dependent  on  the  severity  of  derangements. 

Therapy  for  Myocardial  Hibernation 

The  ultimate  therapy  for  hibernating  myocardium  is 
prompt  revascularization  by  either  percutaneous  tech- 
niques or  coronary  artery  bypass  grafting.  It  has  been 
suggested  that  hibernating  myocardium  acts  as  an 
“unstable  substrate”  for  further  ischemic  events42  and 
that  revascularization  will  result  not  only  in  improved 
ventricular  function  but  also  in  a better  prognosis.33-35 

Although  global  and  regional  function  may  be  aug- 
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merited  by  the  use  of  positive  inotropic  agents,  at  least 
transiently,  the  results  of  experiments  with  animals  raise 
concern  that  inotropic  stimulation  in  the  presence  of 
severe  hibernation  may  interfere  with  the  metabolic  equi- 
librium and  may  precipitate  ischemia  and  infarction.4-' 
Therefore,  although  inotropic  stimulation  may  be  used  to 
demonstrate  functional  reserve  and  viability  during  diag- 
nostic tests  (see  later),  the  long-term  use  of  positive 
inotropic  drugs  may  be  deleterious.  This  may  partially 
explain  the  deleterious  effects  of  several  inotropic  agents 
on  survival  of  patients  with  heart  failure  and  coronary 
artery  disease. 

Identification  of  Viable  Myocardium 

The  current  standard  for  myocardial  viability  is  the 
augmentation  of  function  over  time  either  spontaneous- 
ly (acute  ischemia  and  myocardial  stunning)  or  after 
revascularization  (ischemia  and  hibernation).  Methods 
for  detecting  viability  may  focus  either  on  simply  detect- 
ing viability  (before  revascularization  is  attempted)  or, 
as  in  most  recent  studies,  on  predicting  functional  recov- 
ery. Ventricular  function  is  a major  determinant  of  sur- 
vival in  patients  with  coronary  artery  disease,  and  avail- 
able data  suggest  that  an  improvement  in  ventricular 
function  will  translate  into  a better  prognosis.  Therefore, 
it  is  essential  to  identify  not  only  dysfunctional  segments 
with  viable  myocardium,  but  most  important,  segments 
that  have  the  potential  to  regain  function  after  revascu- 
larization. In  particular,  it  is  crucial  to  identify  the 
patients  with  hibernating  myocardium  who  may  benefit 
from  coronary  revascularization.  To  help  determine  this, 
clinicians  need  evidence  of  viability  of  the  dysfunction- 
al regions,  an  assessment  of  perfusion  at  baseline  and 
during  stress  to  these  zones,  and  a prediction  of  whether 
interventions  will  result  in  augmenting  function.6 
Although  revascularization  is  usually  considered  for 
those  segments  with  the  potential  to  regain  function, 
there  may  be  substantial  limitations  in  using  this  as  the 
only  marker  for  the  efficacy  of  revascularization.  Other 
important  end  points  might  include  survival,  functional 
capacity,  quality  of  life,  and  electrical  stability. 

Assessing  Myocardial  Viability 

Evidence  of  myocardial  viability  usually  relies  on  the 
demonstration  of  perfusion  (even  if  considerably 
reduced)  or  the  uptake  of  various  metabolic  tracers  by 
the  myocytes.  The  demonstration  of  contractile  reserve 
may  be  another  indication  of  viability.  As  mentioned 
earlier,  however,  not  all  viable  regions  may  have  con- 
tractile reserve,  and  the  augmentation  of  function  may 
be  the  result  of  the  enhanced  contraction  of  normal 
myocardium  adjacent  to  a permanent  scar.6 

Electrocardiogram.  The  absence  of  Q waves  in  the 
territory  of  dysfunctional  myocardium  has  been  suggest- 
ed as  a marker  of  viability.44  This  method  is  not  specific, 
however.  Many  myocardial  segments  showing  Q waves 
on  an  electrocardiogram  are  still  viable.44  Although  early 
and  persistent  T wave  inversion  after  reperfusion  thera- 
py for  acute  myocardial  infarction  has  been  reported  to 


be  a sign  of  myocardial  viability  and  stunning,  these 
electrocardiographic  changes  are  not  sensitive  or  specif- 
ic. New  or  more  ST  segment  elevation  and  pseudonor- 
malization of  negative  T waves  in  patients  after  Q wave 
infarctions  during  low-dose  dobutamine  infusion  have 
been  associated  with  viability  and  contractile  reserve.45 

Thallium  myocardial  imaging.  Thallium  myocardial 
imaging  is  used  clinically  to  assess  myocardial  perfusion 
and  viability.46  About  50%  of  myocardial  segments  with 
persistent  or  fixed  defects  on  conventional  stress  imaging 
and  imaging  after  three  to  four  hours  of  the  redistribution 
of  thallium  (thallous  chloride  TL  201 ) are  falsely  charac- 
terized as  scar,  however.46  Three  clinical  approaches  can 
be  used  to  detect  viability:  stress  redistribution  with 
additional  delayed  redistribution  imaging,  stress-redistri- 
bution-reinjection imaging  or  rest-redistribution  imag- 
ing.47-48 By  readministering  20lTl-thallous  chloride  at  rest, 
nearly  50%  of  the  defects  that  seem  to  be  fixed  at  four 
hours  of  redistribution  are  reversible.46  The  method  of 
rest  redistribution  may  be  more  suitable  for  patients  with 
ischemic  cardiomyopathy  with  severe  left  ventricular 
dysfunction  who  cannot  exercise  or  who  have  contraindi- 
cations to  stress  testing.  The  sensitivity  of  this  technique 
is  low,  however.  A substantial  proportion  of  segments 
that  show  fixed  perfusion  defects  on  rest-redistribution 
thallium  scans  improved  considerably  following  revascu- 
larization.46 

The  addition  of  quantitative  analysis  has  been  found 
to  enhance  the  sensitivity  for  predicting  viability  in 
patients  with  fixed  thallium  defects.47-48  Viability  is  like- 
ly to  be  present  if  delayed  images  show  only  a mild  or 
moderate  defect  (>50%  in  thallium  activity  relative  to 
activity  in  the  normal  zone).46-48  The  spatial  differentia- 
tion between  the  subendocardial  and  subepicardial  lay- 
ers of  the  myocardium  by  thallium  is  poor.  Thus,  the  use 
of  “more  than  50%  thallium  activity”  would  not  differ- 
entiate between  viable  segments  with  the  potential  for 
the  recovery  of  function  and  segments  with  an  admixture 
of  fibrosis,  scar,  and  normal  myocardium  that  would  not 
improve  on  reperfusion.46  It  should  be  remembered, 
however,  that  immediately  on  reperfusion,  there  may  be 
a transient  hyperemic  state,  which  could  lead  to  an 
excessively  high  thallium  uptake,  even  in  necrotic  zones. 
Hence,  administering  thallium  in  the  first  few  hours  after 
reperfusion  in  patients  with  acute  myocardial  infarction 
may  overestimate  the  amount  of  viable  myocardium.47 
Necrotic  myocardium  cannot  retain  thallium;  hence, 
there  is  early  washout  from  the  necrotic  zones  that  can 
be  shown  with  late  redistribution  imaging.47 

Technetium  Tc  99m  sestamibi.  Technetium  Tc  99m 
sestamibi  has  been  suggested  as  an  excellent  agent  to  use 
for  the  simultaneous  demonstration  of  impaired  function 
coupled  with  normal  perfusion  in  stunned  myocardium. 
Its  use,  however,  may  have  limitations  in  patients  with 
hibernating  myocardium.  The  uptake  of  99raTc-sestamibi 
is  flow  dependent.  As  9,mTc-sestamibi  does  not  redistrib- 
ute, its  use  tends  to  underestimate  the  magnitude  of 
viable  hypoperfused  myocardium  compared  with  that  of 
thallium.46 
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Positron-emission  tomography.  Positron-emission 
tomography  has  evolved  as  the  noninvasive  standard  for 
determining  viability.  The  PET  criterion  for  viability  is 
the  demonstration  of  glucose  metabolism  in  hypofunc- 
tioning  myocardium  using  the  radiolabeled  glucose  ana- 
logue fludeoxyglucose  F 18.46  The  positive  predictive 
value  is  as  high  as  85%  and  the  negative  predictive  value 
as  high  as  92%.34-49-50  Positron-emission  tomography  pro- 
vides enhanced  image  resolution  and  routine  correction 
for  body  attenuation,  thereby  overcoming  the  two  major 
limitations  of  thallium  imaging.  The  use  of  this  tech- 
nique, however,  similar  to  that  of  thallium  imaging, 
overestimates  the  extent  of  viable  myocardium  soon 
after  acute  myocardial  infarction.47 

Although  PET  technology  may  be  superior  to  thalli- 
um imaging,  it  is  expensive  and  not  readily  available. 
Thallium  imaging  is  widely  available  for  clinical  use  and 
provides  a less  expensive  alternative  to  PET  assessment 
of  regional  metabolic  activity.  It  has  been  reported  that 
the  predictive  accuracy  of  thallium  reinjection  studies 
approaches  that  of  PET.47 

Myocardial  contrast  echocardiography.  The  evalua- 
tion of  myocardial  perfusion  and  function  with  the  intra- 
venous administration  of  a contrast  medium  is  under 
investigation,  and  this  technique  is  not  yet  clinically 
available.  Myocardial  contrast  echocardiography  has 
recently  been  suggested  as  a promising  method  for  eval- 
uating flow  reserve  and  myocardial  viability  and  pre- 
dicting the  restoration  of  myocardial  function  after 
revascularization.51  The  technique  of  myocardial 
contrast  echocardiography  allows  the  simultaneous 
assessment  of  function,  perfusion,  and  microvascular 
integrity.6  Moreover,  myocardial  contrast  echocardiogra- 
phy enables  spatial  resolution  to  assess  microvascular 
integrity  and  perfusion  in  the  various  layers  of  the  ven- 
tricular walls.  For  example,  this  technique  may  allow  the 
demonstration  of  a fixed  subendocardial  perfusion 
defect  (subendocardial  infarction)  overlaid  by  normally 
perfused  midepicardial  and  subepicardial  layers  as  the 
underlying  mechanism  for  regional  dysfunction  at  rest 
with  contractile  reserve.  Theoretically,  this  technique 
may  also  show  that  the  outer  layers  overlying 
subendocardial  infarction  are  exposed  to  ischemia  on 
stimulation,  and  thus  a component  of  irreversible  suben- 
docardial infarction  combined  with  hibernation  or  repet- 
itive ischemia  and  stunning  in  the  subepicardial  layers 
may  be  responsible  for  the  dysfunction.  The  predictive 
value  of  myocardial  contrast  echocardiography  was 
recently  shown  to  be  comparable  to  that  of  dobutamine 
stress  echocardiography  in  hypokinetic  segments.52  In 
akinetic  segments,  however,  contrast  echocardiography 
may  demonstrate  perfusion  in  areas  that  do  not  recover 
function  after  revascularization.  In  akinetic  segments, 
dobutamine  stress  echocardiography  is  more  accurate. 

Assessing  Contractile  Reserve 

Assessing  the  presence  of  contractile  reserve,  either 
during  nitroglycerin  administration,53  after  extrasystolic 
potentiation,54  or  during  low-dose  sympathomimetic 


infusion,55  dipyridamole  testing,56  or  immediately  after 
exercise,57  has  been  proposed  to  identify  viability  in 
patients  with  regional  myocardial  dysfunction. 

Regional  wall  motion  at  baseline  and  during  inter- 
vention can  be  assessed  either  by  contrast  ventriculogra- 
phy or  by  noninvasive  techniques  such  as  radionuclide 
ventriculography  or  echocardiography  (transthoracic  or 
transesophageal).58-59  Because  echocardiography  is  a rel- 
atively inexpensive  technique  that  enables  a clear 
demonstration  of  regional  contraction  and  wall  thicken- 
ing in  the  various  segments  of  the  heart,  it  is  emerging  as 
an  extremely  useful  modality  for  evaluating  contractile 
reserve  and  myocardial  viability.69"62  The  response  of 
regional  ventricular  segments  to  various  doses  of  dobut- 
amine infusion  may  indicate  the  underlying  mechanism 
of  dysfunction.  Normal  segments  that  receive  normal 
perfusion  will  show  normal  contractility  at  baseline  and 
the  augmentation  of  contractility  during  infusion  in  a 
dose-dependent  manner.  Stunned  regions  that  have  nor- 
mal or  near-normal  perfusion  will  show  hypokinesia  or 
akinesia  at  baseline  with  a dose-dependent  augmentation 
of  function  on  dobutamine  infusion.  But  if  the  region  has 
residual  stenosis  of  more  than  50%  and  may  be  hiber- 
nating, the  use  of  a low-dose  (5  to  10  |xg  per  kg  per 
minute)  dobutamine  infusion  may  result  in  increased 
contractility,  whereas  higher  doses  (20  to  40  (xg  per  kg 
per  minute)  may  induce  ischemia  and,  thus,  a deteriora- 
tion of  contractility.  Some  investigators  suggest  that  this 
biphasic  response  is  a signature  of  hibernation.  In 
patients  with  a severely  reduced  blood  supply,  however, 
even  low  doses  of  dobutamine  may  induce  ischemia,  and 
hence,  no  augmentation  of  function  will  be  observed. 
This  may  explain  the  lower  sensitivity  of  dobutamine 
echocardiography  for  detecting  hibernating  myocardium 
in  segments  supplied  by  critically  stenotic  arteries. 
Moreover,  dobutamine  stress  echocardiography  cannot 
differentiate  between  stunning  with  reduced  flow 
reserve,  acute  ischemia,  and  chronic  hibernation.  This 
differentiation  should  rely  on  the  simultaneous  demon- 
stration of  perfusion  by  either  coronary  angiography, 
radionuclide  techniques,  or  myocardial  contrast 
echocardiography. 

Conclusion 

Because  the  prognosis  is  highly  dependent  on  left 
ventricular  function,  it  is  crucial  to  differentiate  between 
dysfunctional  myocardial  segments  that  are  viable  and 
infarcted  or  fibrotic  segments  that  have  no  potential  to 
recover  function.  Moreover,  it  is  essential  to  distinguish 
between  stunned  myocardial  segments,  which  will  show 
a spontaneous  recovery  of  function  even  without  inter- 
vention, and  regions  subjected  to  acute  ischemia  or  a 
long-term  reduction  of  blood  flow  (hibernation),  in 
which  the  recovery  of  function  will  occur  only  after 
blood  flow  is  restored.  Note  that  the  demonstration  of 
viability  or  functional  reserve  following  exercise  or  stim- 
ulation is  not  necessarily  sine  qua  non  with  the  recovery 
of  function  following  revascularization.  For  example, 
segments  with  subendocardial  infarction  or  extensive 
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fibrosis  may  show  the  augmentation  of  function  on  stim- 
ulation because  of  recruitment  of  neighboring  viable 
cells,  but  their  systolic  function,  at  least  at  rest,  will  not 
improve  on  revascularization,  and  a substantial  percent- 
age of  segments  without  evidence  of  viability  will  have 
improved  function  after  revascularization.  There  is  a 
need  for  improving  our  ability  not  only  to  differentiate 
viable  from  nonviable  muscle,  but  also  to  identify  the 
underlying  mechanism  of  dysfunction  and  to  predict 
which  segments  will  improve  function  after  reperfusion. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  ob- 
stetrics and  gynecology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reason- 
ably firmly  established,  both  as  to  scientific  fact  and  clinical  importance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be  un- 
familiar with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  progress  in  medicine,  whether  in  their  own  field  of  special  interest  or  another. 

The  epitomes  included  here  were  selected  by  the  Advisory  Panel  to  the  Section  on  Obstetrics  and  Gynecology  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  ofW.  Gordon  Peackock,  MD,  and 
the  panel. 


Prematurity — Steroids  for  All 

Over  the  past  decade,  perinatal  mortality  in  the  United 
States  has  fallen  to  rank  a dismal  22nd  in  the  world.  The 
source  of  this  national  problem  is  our  extraordinary  high 
rate  of  preterm  births.  About  8%  of  births  in  the  United 
States  occur  before  37  weeks  of  gestation.  This  has  dri- 
ven health  professionals,  government  agencies,  and  entre- 
preneurs to  develop  new  and  different  measures  to 
prevent  or  ameliorate  the  consequences  of  prematurity. 
Unfortunately,  few  of  the  new  approaches  have  lived  up 
to  hopes:  screening  tools  for  high-risk  pregnancies,  home 
uterine  activity  monitors,  and  tocolytic  drugs — medica- 
tions used  to  treat  contractions — have  all  been  mired  in 
controversy  over  how  much  benefit,  if  any,  they  offer. 
Often  overlooked  is  the  real  breakthrough  of  administer- 
ing corticosteroids  to  a woman  to  advance  the  pulmonary 
maturation  of  her  preterm  infant. 

In  the  past  24  years,  more  than  20  randomized,  dou- 
ble-blind, controlled  trials  have  shown  that  prenatal  corti- 
costeroid use  leads  to  a major  reduction  in  the  incidence 
of  the  respiratory  distress  syndrome,  the  major  cause  of 
neonatal  mortality  and  morbidity.  The  degree  of  reduction 
is  dramatic:  following  an  optimal  course  of  betametha- 
sone sodium  phosphate,  12  mg  given  intramuscularly 
every  12  or  24  hours  for  two  doses  and  the  delay  of  deliv- 
ery for  48  hours  from  the  first  dose  (good  for  7 days),  the 
incidence  of  the  respiratory  distress  syndrome  is  reduced 
by  67%.  The  incidence  of  the  second  leading  cause  of 
neonatal  morbidity,  intracranial  hemorrhage,  is  reduced 
by  50%,  that  of  necrotizing  enterocolitis  by  65%,  and 
neonatal  deaths  overall  by  nearly  40%. 

Side  effects  have  been  surprisingly  limited  despite  the 
fact  that  these  are  large  doses  of  steroids — 12  mg  of  be- 
tamethasone is  equivalent  to  60  to  80  mg  of  prednisone. 
The  incidence  of  maternal  and  neonatal  infections  is  not 
increased.  Adrenal  suppression  has  been  reported  only  in 
isolated  cases.  Long-term  (>1()  years)  follow-up  studies 


of  exposed  neonates  have  shown  no  ill  effects.  The  early 
association  with  maternal  pulmonary  edema  was  later 
found  to  be  related  to  the  use  of  tocolytic  drugs  and  inju- 
dicious fluid  administration.  The  only  caution  is  the  use 
of  betamethasone  in  women  with  diabetes  mellitus. 
Insulin  requirements  may  double.  Careful  monitoring  of 
plasma  glucose  levels  to  prevent  diabetic  ketoacidosis  is 
mandatory. 

There  is  a wide  range  of  benefits:  fetuses  as  small  as 
500  grams  and  as  old  as  34  weeks  are  notably  benefited. 
Fetuses  with  preterm  rupture  of  the  membranes  have  a re- 
duced incidence  of  the  respiratory  distress  syndrome  of 
50%  from  corticosteroid  administration.  Contrary  to  the 
results  of  initial  studies,  infants  of  women  with  hyperten- 
sive disorders  respond  well  to  the  use  of  steroids  and, 
when  monitored  closely,  have  no  increased  risk  of  still- 
birth. The  recent  development  of  postnatal  surfactant  ad- 
ministration to  infants  with  respiratory  distress  has  not 
rendered  the  use  of  steroids  obsolete.  The  benefits  of  cor- 
ticosteroid use  have  been  clearly  shown  to  be  additive  to 
those  of  surfactant  use. 

This  drug  has  been  intensively  studied.  The  real  ques- 
tion is,  why  is  it  so  little  used?  Some  estimates  suggest 
that  only  30%  to  40%  of  preterm  infants  receive  steroids 
before  birth.  To  address  this  issue,  the  National  Institute 
of  Child  Health  and  Human  Development  recently  spon- 
sored a consensus  development  conference  that  strongly 
supported  the  widespread  use  of  this  treatment.  The  data 
in  their  document  substantiating  the  benefits  of  prenatal 
corticosteroid  use  are  overwhelming.  A more  widespread 
use  could  save  more  than  $35  million  each  year. 

Which  mothers  should  receive  corticosteroids?  If  a 
complication  that  could  lead  to  preterm  birth  develops  in 
a woman  at  any  point  between  24  and  34  weeks  of  gesta- 
tion, one  of  the  first  medications  she  should  receive  is  12 
mg  of  betamethasone  intramuscularly  (repeated  once  in 
12  or  24  hours).  These  conditions  include  preterm  labor 
with  cervical  change;  a need  for  parenteral  tocolytic 
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drugs;  preterm  rupture  of  the  membranes;  vaginal  bleed- 
ing from  placenta  previa,  abruption,  or  marginal  sinus 
rupture;  or  admission  to  the  hospital  for  medical  compli- 
cations such  as  preeclampsia. 

ELLIOTT  K.  MAIN,  MD 

San  Francisco,  California 
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Intracytoplasmic  Sperm  Injection 

A deficient  number  of  normally  formed  and  active  sper- 
matozoa is  thought  to  be  responsible  for  as  many  as  40% 
of  cases  of  human  infertility;  yet,  with  the  possible  excep- 
tion of  varicocele  repair,  not  a single  effective  treatment  to 
increase  male  fertility  has  appeared  since  Leeuwenhoek 
first  viewed  sperm  through  his  primitive  microscope  300 
years  ago.  Artificial  insemination  using  the  sperm  of  the 
husband  was  first  described  in  the  19th  century  and  widely 
applied  despite  a lack  of  evidence  of  its  efficacy.  In  the 
past  ten  years,  efforts  to  concentrate  sperm  and  place  them 
closer  to  the  egg  by  direct  insemination  into  the  uterus 
have  met  with  modest  success.  For  men  with  sperm  con- 
centrations of  less  than  5 million  per  ml  (normal,  20  mil- 
lion per  ml)  or  with  abnormalities  of  motility  or  structure, 
however,  only  in  vitro  fertilization  (IVF)  has  been  avail- 
able. Because  sperm  from  infertile  men  are  often  deficient 
in  their  capacity  to  penetrate  the  zona  pellucida  that  sur- 
rounds the  egg,  even  IVF  results  have  been  generally  dis- 
appointing as  a treatment  of  male  factor  infertility. 

In  an  effort  to  allow  the  sperm  to  breach  the  zona  bar- 
rier, various  techniques  were  developed  that  involved  cut- 
ting or  mechanically  disrupting  the  zona  or  attempting  to 
create  openings  by  introducing  acids  or  enzymes.  These 
methods  not  only  damaged  the  oocytes  or  blastonieres, 
but  they  often  allowed  more  than  one  sperm  to  enter  the 
egg  (polyspermia).  The  first  technique  to  achieve  some 
success  involved  placing  a single  motile  sperm  in  the 
perivitelline  space  with  a thin  glass  micropipette  and  was 
known  as  subzonal  insertion,  or  SUZI.  In  1992,  while 
performing  SUZI  in  Brussels,  Van  Steirteghem  inadver- 
tently injected  a sperm  directly  into  the  egg  cytoplasm 
and  noted  that  his  fortuitous  error  resulted  in  an  appar- 
ently normal  fertilization.  His  report  of  four  pregnancies 
by  this  method  reestablished  the  concept  of  intracytoplas- 
mic sperm  injection  (ICSI),  a technique  that  had  been 
tried  but  abandoned  by  North  American  investigators  four 
years  earlier. 


Since  1992,  ICSI  has  replaced  all  other  techniques  in 
the  treatment  of  severe  male  infertility  by  allowing  for 
pregnancy  in  cases  with  markedly  reduced  numbers  of  nor- 
mal sperm.  After  exogenous  gonadotropin  stimulation, 
several  oocytes  are  removed  from  their  follicles  by  needle 
aspiration  using  transvaginal  ultrasonographic  guidance.  In 
the  laboratory,  a single  sperm  is  injected  into  the  cytoplasm 
of  each  oocyte  with  an  extremely  fine  glass  needle.  With 
experience,  fertilization  will  occur  in  about  two  thirds  of 
injected  eggs,  and  only  about  5%  will  be  lost  through  me- 
chanical trauma.  Intracytoplasmic  sperm  injection  adds 
about  $1,000  to  the  cost  of  a $6,000  to  $8,000  IVF  cycle 
and  achieves  the  same  pregnancy  rate  as  when  IVF  is  per- 
formed with  normal  sperm,  about  20%  to  40%  per  cycle. 
More  recently,  ICSI  has  been  extended  to  the  treatment  of 
men  who  have  zero  sperm  counts  as  long  as  sperm  can  be 
microsurgically  removed  from  the  epididymis,  such  as  in 
men  with  congenital  absence  of  the  vas  deferens.  The  lat- 
est finding  is  that  the  use  of  even  round-headed  sperm 
(which  lack  an  acrosome)  can  result  in  fertilization,  thus  al- 
lowing for  the  use  of  “immature”  sperm  cells  recovered  by 
biopsy  directly  from  the  testis  itself. 

Although  concerns  have  been  raised  concerning  the 
unintentional  selection  of  genetically  abnormal  sperm, 
the  effects  of  physical  damage  to  the  oocytes,  and  the 
transmission  of  genetic  diseases  that  are  linked  to  male 
infertility  (such  as  cystic  fibrosis  and  congenital  absence 
of  the  vas),  the  first  several  hundred  babies  delivered  af- 
ter ICSI  have  not  shown  an  increase  in  congenital  malfor- 
mations. So  far,  ICSI  has  not  only  proved  to  be  a stunning 
advance  in  the  treatment  of  male  infertility,  it  is  also  a 
powerful  tool  to  study  the  microdynamics  of  human  fer- 
tilization. 

ROBERT  D.  NACHTIGALL.  MD 
San  Francisco,  California 
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Androgen  Replacement  in 
Postmenopausal  Women 

The  benefits  of  estrogen  replacement  in  postmenopausal 
women  are  well  established.  Estrogen  replacement  de- 
creases the  risk  of  cardiovascular  disease,  protects  against 
osteoporosis,  reverses  atrophic  genital  changes,  elimi- 
nates vasomotor  symptoms,  and  improves  cognitive  func- 
tion. The  most  common  side  effect  of  estrogen  replace- 
ment is  abnormal  bleeding.  Endometrial  hyperplasia  and 
adenocarcinoma  are  rare  if  appropriate  doses  of  progestin 
are  administered.  Most  current  studies  do  not  show  that 
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the  risk  of  breast  cancer  is  substantially  increased  by  es- 
trogen replacement,  although  further  investigations  are 
needed. 

Increasing  attention  is  being  paid  to  the  role  of  andro- 
gen replacement  in  postmenopausal  women.  The  thought 
that  estrogen  was  exclusively  a female  hormone  and  that 
testosterone  was  a male  hormone  is  no  longer  valid.  In 
women,  testosterone  and  androstenedione  are  produced 
by  both  the  premenopausal  and  postmenopausal  adrenal 
glands  and  ovaries.  Androstenedione  is  a steroid  precur- 
sor that  is  converted  to  estrogen  and  testosterone  in  pe- 
ripheral tissue.  Estrogen  production  in  postmenopausal 
women  is  almost  exclusively  the  result  of  peripheral 
aromatization  of  androstenedione  from  the  adrenal 
glands.  Androstenedione  production  decreases  by  50% 
when  a woman  enters  menopause.  Most  of  this  decrease 
is  the  result  of  decreased  ovarian  production  of  an- 
drostenedione. Testosterone  production  decreases  by 
close  to  30%  in  menopause.  Most  of  this  decrease  is  due 
to  a fall  in  nonovarian  production  of  testosterone. 

Both  estrogen  and  androgen  are  thought  to  play  crucial 
roles  in  female  sexual  behavior.  In  the  female  brain, 
testosterone  receptors  are  located  in  areas  involved  with  li- 
bido and  emotions.  Testosterone  deficiency  has  been 
shown  to  result  in  a loss  of  libido.  Administering  testos- 
terone combined  with  estrogen  is  superior  to  the  use  of  ei- 
ther estrogen  alone  or  placebo  in  the  treatment  of 
postmenopausal  women  with  a loss  of  libido.  The  benefits 
of  testosterone  use  seem  to  be  greater  in  women  who  un- 
dergo surgical  menopause  than  in  those  who  undergo  nat- 
ural menopause.  This  finding  is  consistent  with  the 
knowledge  that  postmenopausal  ovaries  continue  to  pro- 
duce testosterone  at  premenopausal  levels  even  though  the 
production  of  androstenedione  decreases  considerably. 

Administering  estrogen  and  androgen  may  have  a 
synergistic  effect  on  improving  mood  and  sense  of  well- 
being in  postmenopausal  women.  This  is  important  be- 
cause depression  is  encountered  twice  as  often  in  women 
as  in  men.  Controlled  studies  involving  women  who  had 
undergone  surgical  menopause  by  total  abdominal  hys- 
terectomy and  bilateral  salpingo-oophorectomy  have 
shown  that  testosterone  supplementation  has  a positive 
effect  on  energy  level,  sense  of  well-being,  and  appetite. 
When  these  women  are  given  estrogen  combined  with 
testosterone,  they  have  fewer  somatic  complaints  such  as 
hot  flushes,  cold  sweats,  and  headaches  than  when  they 
are  given  either  estrogen  alone  or  placebo.  They  also  have 
fewer  complaints  such  as  fatigue,  irritability,  nervous- 
ness, depression,  poor  memory,  insomnia,  inability  to 
concentrate,  crying  spells,  panic  attacks,  and  indifference 
when  treated  with  estrogen  combined  with  testosterone 
than  when  treated  with  estrogen  alone  or  placebo.  It  has 
not  yet  been  established  whether  estrogen  combined  with 
testosterone  offers  postmenopausal  women  any  addi- 
tional protection  against  osteoporosis  beyond  that  which 
is  gained  from  estrogen  administration  alone. 

Testosterone  can  be  administered  orally,  parenterally 
by  injection,  or  by  subcutaneous  pellets.  Oral  esterified 
estrogens  or  conjugated  estrogen  combined  with  methyl- 


testosterone  are  most  commonly  used.  These  formula- 
tions contain  1.25  to  10  mg  of  methyltestosterone  per 
tablet  and  can  be  administered  cyclically  in  a regimen 
identical  to  that  of  estrogen  administered  alone.  As  is  the 
case  with  the  use  of  estrogen  alone,  women  must  be  given 
progestin  in  an  appropriate  regimen  to  protect  against  en- 
dometrial hyperplasia  and  carcinoma  unless  they  have 
undergone  hysterectomy. 

The  possible  side  effects  of  testosterone  administra- 
tion. which  include  hirsutism,  skin  oiliness,  and  acne, 
have  an  incidence  of  less  than  1%.  Although  rare,  hir- 
sutism may  be  encountered  in  Hispanic  or  Mediterranean 
women.  These  women  can  be  managed  with  the  addition 
of  oral  spironolactone,  100  mg  each  day.  Changes  in 
voice  and  clitoromegaly  are  extremely  rare  with  low 
doses  of  testosterone.  There  have  been  concerns  that  the 
use  of  testosterone  might  result  in  adverse  changes  in 
cholesterol,  high-density  lipoprotein,  low-density  lipo- 
protein, and  triglyceride  levels  that  would  blunt  or  reverse 
the  protective  effects  of  estrogen  against  cardiovascular 
disease.  Most  studies  have  found  that  when  administered 
in  low  doses,  testosterone  had  no  significant  adverse  ef- 
fects on  the  lipid  profile. 

Further  investigations  concerning  androgen  replace- 
ment in  postmenopausal  women  are  necessary.  There 
currently  are  insufficient  data  to  support  androgen  re- 
placement in  all  postmenopausal  women.  It  appears  that 
low-dose  androgen  replacement  in  postmenopausal 
women  is  safe,  however.  The  addition  of  androgen  to  es- 
trogen replacement  may  be  useful  in  postmenopausal 
women  who  have  a loss  of  libido  and  those  who  have  per- 
sistent somatic  or  psychological  symptoms  despite  being 
treated  with  high-dose  estrogen  replacement.  In  particu- 
lar, women  who  have  undergone  surgical  menopause  may 
be  candidates  for  androgen  replacement  therapy. 

HOMER  G.  CHIN.  MD 
San  Diego.  California 
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Adolescent  Contraception 

Recent  studies  have  again  shown  that  rates  of  sexual  ac- 
tivity among  teens  in  this  country  are  not  substantially 
different  from  these  rates  in  other  developed  western 
countries.  About  a third  of  adolescent  women  in  their 
freshman  year  of  high  school  have  been  sexually  active, 
and  nearly  two  thirds  of  high  school  senior-aged  women 
have.  By  the  age  of  19,  the  average  North  American  man 
has  had  5.1 1 partners.  Adolescent  pregnancy  rates  in  the 
United  States,  however,  are  severalfold  higher  than  most 
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other  countries.  One  of  the  keys  for  this  discrepancy  lies 
in  our  collective  reluctance  to  discuss  sexuality  issues 
with  or  provide  contraception  to  adolescents.  Classic 
studies  show  that  teens  are  interested  in  these  topics; 
more  than  two  thirds  want  to  talk  to  their  physicians 
about  sexually  transmitted  diseases,  contraception,  and 
other  sexually  related  issues.  Because  of  their  reluctance 
to  ask  direct  questions  and  physicians’  lack  of  initiative, 
however,  it  is  far  more  likely  a teen  will  wind  up  dis- 
cussing menstrual  problems  with  her  physician  instead. 

Effective  communication  is  the  key  to  providing  con- 
traception to  teens.  This  is  challenging  for  physicians  be- 
cause mental  maturity  does  not  necessarily  keep  pace 
with  physiologic  development  in  adolescents.  Teens  are 
often  concrete  thinkers,  focused  on  their  physical  appear- 
ances, and  dedicated  risk  takers  attempting  to  break  away 
from  authority  figures.  Ignoring  these  properties  leads  to 
failure  in  even  the  best-intentioned  programs.  For  exam- 
ple, the  “Just  say  no”  message  conveyed  in  the  “sec- 
ondary virginity”  program  promoted  by  the  federal 
government  in  the  late  1980s  and  early  1990s  to  help  teen 
mothers  was  notably  ineffective.  More  effective  programs 
individually  tailor  the  message  of  abstinence  to  each  teen, 
provide  concrete  techniques  to  enable  an  adolescent  to 
say  no,  and  help  create  alternatives  for  tempted  teens. 

The  most  common  form  of  birth  control  for  adoles- 
cents long  term  is  oral  contraception.  Among  teens,  the 
average  failure  rate  for  birth  control  pills  is  about  8%,  but 
with  more  consistent  use,  the  rates  can  be  substantially 
lower.  Incentives  to  better  use  can  be  found  in  the  many 
noncontraceptive  benefits  provided  by  oral  contraceptive 
pills.  Teens  whose  dysmenorrhea  was  reduced  with  the 
use  of  oral  contraceptive  pills  were  eight  times  more 
likely  to  be  consistent  pill  users.  New  Food  and  Drug 
Administration  (FDA)  decisions  to  include  acne  as  a la- 
beled indication  for  one  type  of  oral  contraceptive  pill 
should  broaden  their  appeal.  Pregnancy  risks  can  be  re- 
duced for  women  of  all  ages  by  shortening  the  placebo 
period.  The  risk  of  pregnancy  is  greatest  after  seven  days 
without  hormones.  Women  forgetting  the  last  pills  in  their 
previous  packages  or  starting  a new  package  late  are  most 
vulnerable.  To  overcome  this,  women  should  take  the 
placebo  pills  only  until  their  menses  start  (or  day  4 of  the 
sugar  pills).  For  teens  with  active  lives  (such  as  athletes), 
menses  can  be  delayed  by  “bicycling”  or  “tricycling” 
their  oral  contraceptive  pills — that  is,  taking  the  active 
pills  in  two  or  three  packages  without  any  intervening 
placebos.  If  the  fear  of  a pelvic  examination  prevents  an 
adolescent  from  seeking  oral  contraceptive  pills,  the  pro- 
cedure can  be  delayed  for  several  months  in  an  otherwise 
healthy  young  woman. 

The  long-acting  progestin  methods — Norplant  and 
depot  medroxyprogesterone  acetate  (DMPA  or  Depo- 
Provera) — are  convenient,  easy  to  use,  and  well  tolerated 
by  teens.  As  a result,  they  have  failure  rates  of  less  than 
1%  and  high  continuation  rates.  Several  studies  of  high- 
risk  adolescents  have  shown  one-year  continuation  rates 
for  implants  of  more  than  80%  to  90%  compared  with 
50%  for  oral  contraceptives.  The  use  of  DMPA  offers 


more  privacy.  Adolescents  need  to  be  counseled  that  ini- 
tially spotting  and  irregular  bleeding  occur,  but  that  over 
time,  Norplant  users  tend  to  resume  normal  menses  and 
medroxyprogesterone  users  usually  have  amenorrhea. 
Other  hormone-related  changes  may  also  occur,  and  the 
patient  should  understand  and  be  willing  to  accept  them 
before  she  starts  therapy. 

Condoms  are  the  method  most  frequently  used  at  first 
intercourse,  and  they  play  a critical  role  in  reducing  the 
risk  of  acquiring  or  transmitting  sexually  transmitted  dis- 
eases (STDs)  when  combined  with  other  methods. 
Unfortunately,  studies  show  that  with  teens,  condoms 
alone  as  a method  of  contraception  have  a typical  failure 
rate  of  about  20%.  Barrier  users  need  to  understand  that 
the  method  must  be  used  with  every  act  of  intercourse  be- 
fore genital  contact.  Role  playing  with  providers  to  learn 
how  to  ask  their  partners  to  use  condoms  can  improve  us- 
age rates — both  for  pregnancy  and  STD  risk  reduction. 
For  young  women,  vaginal  contraceptive  foam  and  con- 
dom are  easily  and  discreetly  carried  in  their  wallets. 

Other  options  exist  for  teens.  Some  older  parous  teens 
in  stable,  mutually  monogamous  relationships  benefit 
greatly  from  the  efficacy  and  ease  of  an  intrauterine  de- 
vice, especially  the  T 380A  copper  IUD,  which  is  ap- 
proved for  ten  years  of  continuous  use.  Teens  often  use 
sexual  practices  for  birth  control  (coitus  interruptus)  and 
for  hymenal  preservation  (rectal  and  oral  sex).  Some  of 
these  practices  should  be  discouraged  because  of  infec- 
tion risks. 

The  single  most  important  option  we  can  provide 
teens  is  emergency  contraception  with  birth  control  pills. 
This  has  recently  been  approved  by  the  FDA  Advisory 
Board  for  both  safety  and  efficacy.  The  need  for  emer- 
gency contraception  in  teens  is  well  established.  Studies 
show  that  25%  of  college  coeds  are  forced  to  have  sex  at 
least  once  during  their  four  years  of  higher  learning.  Very 
young  sexually  active  teens  are  often  victims  of  sexual 
abuse.  Middle  teens  may  succumb  to  momentary  passion. 
For  each  of  these  scenarios,  the  ability  to  prevent  the  ex- 
posure to  sperm  from  translating  into  an  unplanned  preg- 
nancy can  make  a pivotal  contribution  to  a teen’s  lifetime 
potential.  Recent  studies  show,  however,  that  fewer  than 
10%  of  US  clinicians  informed  their  patients  of  the  avail- 
ability of  emergency  contraception.  Standard  emergency 
contraception  includes  administering  a dose  of  the  com- 


TABLE 1 —Emergency  Contraception  (EC)  With  Oral  Contraceptives* 

Within  72  Hours  1 2 Hours  Later 

EC  tablets,  No.  tablets,  No. 

Ovral 2 2 

Lo/Ovral,  Nordette,  Levlen  4 4 

Triphasil-21,  Tri-Levlen  28  (yellow  tablets)  ...  4 4 

*Ovral  (Wyeth-Ayerst  Laboratories)  tablets  contain  0.5  mg  of  norgestrel  and  0.05  mg  of  ethinyl 

estradiol.  Lo/Ovral  (Wyeth-Ayerst  Laboratories)  tablets  contain  0.3  mg  of  norgestrel  and  0.03  mg  of 
ethinyl  estradiol.  Nordette-21  (Wyeth-Ayerst  Laboratories)  tablets  contain  0.15  mg  of  levonorgestrel 
and  0.03  mg  of  ethinyl  estradiol.  Levlen  21  (Berlex  Laboratories)  tablets  contain  0.15  mg  of 
levonorgestrel  and  0,03  mg  of  ethinyl  estradiol.  Triphasil-21  (Wyeth-Ayerst  Laboratories)  tablets  con- 
tain 0.05  mg  of  levonorgestrel  and  0,03  mg  of  ethinyl  estradiol.  Tri-Levlen  28  (Berlex  Laboratories) 
yellow  tablets  contain  0.1 25  mg  of  levonorgestrel  and  0.03  mg  of  ethinyl  estradiol. 
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bination  of  norgestrel  and  ethinyl  estradiol  (Ovral,  2 
tablets)  within  72  hours,  followed  by  two  more  tablets  12 
hours  later.  Other  levonorgestrel-  and  norgestrel-contain- 
ing  pills  may  be  substituted  if  the  dosage  is  adjusted 
(Table  1).  Over-the-counter  antiemetics  help  control  side 
effects. 

Single-cycle  pregnancy  rates  with  emergency  contra- 
ception are  reduced  to  2%,  which  represents  a 75%  reduc- 
tion in  pregnancy  risk.  There  is  now  a toll-free  emergency 
contraception  hotline  operated  by  the  Office  of  Population 
Research  at  Princeton  University  for  patients  and  profes- 
sionals. This  number  is  (800)  584-991 1 for  information 
about  providers  of  emergency  contraception. 

ANITA  L.  NELSON,  MD 
Manhattan  Beach,  California 
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Managing  Viral  Exposure 
During  Pregnancy 

The  management  of  viral  exposure  and  disease  during 
pregnancy  presents  many  unique  challenges  because  of 
possible  effects  on  both  a woman  and  her  developing  fe- 
tus. Maternal  rubella  infection  is  a classic  example  of 
this.  In  1984.  before  the  use  of  the  rubella  vaccine,  a ma- 
jor epidemic  of  rubella  infection  occurred  in  the  United 
States.  During  that  year,  about  20,000  new  cases  of  the 
congenital  rubella  syndrome  and  1 1 ,000  pregnancy  losses 
due  to  rubella  infection  occurred  in  the  United  States. 
Certain  viruses,  such  as  varicella,  may  also  cause  more 
severe  maternal  disease  during  pregnancy.  Varicella  pneu- 
monia is  a relatively  common,  potentially  life-threatening 
complication  of  varicella  infection  during  pregnancy. 

For  most  viral  diseases,  the  diagnosis  in  a pregnant 
woman  rests  on  serologic  testing.  Many  women  with 
proven  viral  infection  report  few,  if  any,  symptoms  of 
infection.  Diagnosis  is  made  by  demonstrating  viral- 
specific  immunoglobulin  (Ig)  M or  a fourfold  titer  change 
in  specific  IgG  levels.  Routine  serologic  testing  in  the 
United  States  is  currently  recommended  only  for  rubella, 
and  if  the  woman  is  seronegative,  vaccination  is  recom- 
mended after  delivery. 

As  mentioned,  varicella  infection  in  pregnancy  can 
cause  severe  maternal  pneumonia  in  5%  to  10%  of  cases. 
Because  of  this,  varicella  zoster  immune  globulin  (VZIG) 
should  be  given  to  all  nonimmune  pregnant  women  within 
72  hours  of  exposure  to  varicella.  Serologic  testing  should 
be  done  before  VZIG  is  given  because  as  many  as  90%  of 
women  are  immune.  The  effect  of  VZIG  administration 


on  fetal  infection  is  unknown.  Fetal  disease — limb  hy- 
poplasia, cicatricial  skin  lesions,  retardation,  or  cortical  at- 
rophy— occurs  in  less  than  2%  of  fetuses.  Maternal 
infection  less  than  five  days  before  delivery  also  causes 
neonatal  infection  due  to  the  lack  of  time  for  the  develop- 
ment of  maternal  protective  IgG  antibodies. 

Parvovirus  infection  in  pregnancy  is  one  of  the  few 
treatable  fetal  conditions.  The  diagnosis  in  a pregnant 
woman  is  most  commonly  made  after  the  discovery  of 
nonimmune  hydrops  in  her  fetus.  The  diagnosis  is  con- 
firmed either  by  maternal  serologic  testing  or  identification 
of  the  virus  in  amniotic  fluid  specimens  by  polymerase 
chain  reaction  (PCR).  Parvovirus  can  cause  bone  marrow 
failure  in  the  fetus,  with  fetal  death  occurring  in  as  many  as 
5%  of  maternal  infections.  The  hydrops  resulting  from  this 
aplastic  crisis  has  been  successfully  treated  with  the  in- 
trauterine transfusion  of  erythrocytes.  In  some  cases,  hy- 
drops has  resolved  spontaneously.  The  current  recom- 
mendation is  for  serial  ultrasonograms  to  be  done  for  as 
long  as  1 6 weeks  following  maternal  disease  to  monitor  for 
the  development  of  hydrops. 

Cytomegalovirus  is  the  most  common  cause  of  congen- 
ital viral  infection.  An  estimated  0.2%  to  2.2%  of  neonates 
are  infected  in  utero,  with  5%  to  10%  being  symptomatic 
at  birth.  Fetal  infection  can  occur  with  both  primary  and  re- 
current maternal  infection;  the  likelihood  of  severe  infec- 
tion is  much  higher  with  primary  infection,  and  early 
infection  is  associated  with  much  more  severe  disease. 
Overall,  fetal  infection  occurs  in  about  40%  of  cases  of  pri- 
mary maternal  infection.  Although  only  10%  of  infected 
infants  are  symptomatic  at  birth,  symptoms,  most  com- 
monly sensorineural  hearing  loss,  will  develop  in  an  addi- 
tional 5%  to  10%  by  2 years  of  age.  Fetal  infection  in  utero 
can  be  diagnosed  by  the  culture  of  cytomegalovirus  in  the 
amniotic  fluid  or  by  PCR  of  amniotic  fluid.  The  sensitivity 
of  these  two  approaches  is  currently  unclear. 

Perhaps  the  virus  with  the  greatest  public  health  policy 
implication  is  the  human  immunodeficiency  virus  (HIV). 
The  Centers  for  Disease  Control  and  Prevention  has  re- 
ported that  as  of  1991,  about  7,000  infants  would  be  bom 
each  year  to  HIV-infected  mothers  and,  of  these,  1.000  to 
2,000  would  be  infected.  Because  of  this,  a trial  was  be- 
gun in  1991  of  maternal  zidovudine  therapy  during  preg- 
nancy to  prevent  vertical  transmission.  Preliminary 
analysis  of  data  from  this  trial  has  indicated  a 67.5%  re- 
duction in  the  risk  of  HIV  transmission.  These  results  have 
led  to  the  controversial  recommendation  that  all  women 
be  screened  for  HIV  during  pregnancy  and  treated  with  zi- 
dovudine if  infected. 

What  does  the  future  hold  for  the  diagnosis  and  man- 
agement of  viral  diseases  during  pregnancy?  An  important 
advance  will  be  the  application  of  PCR-based  diagnoses 
in  fetuses.  In  this  way,  we  will  be  able  to  more  accurately 
identify  affected  fetuses.  Also,  new  antiviral  agents,  if 
found  safe  for  fetuses,  may  help  decrease  vertical  disease 
transmission  rates  or  actually  treat  fetuses  in  utero. 

JAMES  D.  GOLDBERG.  MD 

San  Francisco,  California 
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Assisted  Reproductive  Technologies 

According  to  the  most  recent  statistics  published  by  the 
American  Society  for  Reproductive  Medicine,  a total  of 
39,390  cycles  of  assisted  reproductive  technologies  were 
initiated  in  the  United  States  during  1994.  A total  of  9,573 
deliveries  occurred  as  a result  of  these  technologies. 
Because  of  these  high  success  rates,  assisted  reproductive 
technologies  are  increasingly  being  offered  to  infertile 
couples  with  a variety  of  diagnoses.  Nevertheless,  the 
most  appropriate  candidates  for  these  technologies  are 
those  in  whom  other,  more  conventional  treatments  have 
failed.  Patients  with  unexplained  infertility  are  usually  of- 
fered several  cycles  of  superovulation  and  intrauterine  in- 
semination before  proceeding  to  assisted  reproductive 
technologies.  Patients  with  pelvic  factor  infertility  are  ap- 
propriate candidates  for  in  vitro  fertilization  (IVF),  either 
after  a failed  tuboplasty  or,  if  tubal  disease  is  severe,  in 
place  of  a pelvic  reconstructive  operation.  Hydrosal- 
pinges, however,  should  be  either  removed  or  opened  by  a 
cuff  neosalpingostomy  to  drain  the  hydrosalpinx  before 
IVF.  Couples  whose  infertility  is  due  to  a male  factor — for 
example,  the  husband’s  sperm  have  decreased  fertilizing 
potential — are  also  appropriate  candidates  for  IVF  and,  if 
the  semen  analysis  is  markedly  abnormal,  may  benefit 
from  micromanipulation  of  the  gametes 

To  enhance  success,  most  assisted  reproductive  pro- 
grams use  controlled  ovarian  hyperstimulation  before  the 
collection  of  gametes.  The  most  commonly  used  regimen 
includes  pretreatment  with  a gonadotropin-releasing  hor- 
mone agonist  and  subsequent  stimulation  with  human 
menopausal  gonadotropins  (hMG).  The  recombinant 
form  of  follicle-stimulating  hormone  will  be  introduced 
in  the  United  States  in  1997,  and  its  use  will  most  likely 
replace  that  of  hMG  in  the  same  way  that  recombinant  in- 
sulin has  replaced  other  preparations.  Natural-cycle  (or 
“unstimulated”)  IVF,  which  depends  on  the  selection  of  a 
single  dominant  follicle  by  the  patient's  own  reproductive 
axis,  continues  to  occupy  a small  niche  within  the  as- 
sisted reproductive  technologies.  Whereas  unstimulated 
cycles  are  easier  to  do,  cheaper,  and  spare  the  en- 
dometrium the  adverse  effects  of  controlled  ovarian  hy- 
perstimulation, the  success  rate  of  natural-cycle  IVF  is 
consistently  lower  than  that  of  stimulated  cycles.  It  ap- 
pears that  two  cycles  of  natural-cycle  IVF  are  required  to 
achieve  the  success  of  a single  stimulated  cycle. 

A key  element  of  the  assisted  reproductive  technolo- 
gies is  the  collection  of  the  oocytes.  The  transvaginal 


ultrasound-directed  follicle-aspiration  method  is  now 
standard.  It  can  be  achieved  outside  of  an  operating  room 
with  conscious  sedation.  The  gamete  intrafallopian  trans- 
fer (GIFT)  procedure,  which  involves  placing  gametes 
into  the  fallopian  tubes,  still  requires  general  anesthesia 
and  an  operating  room  for  the  laparoscopy.  As  microla- 
paroscopic  techniques  become  more  commonplace,  con- 
scious sedation  may  also  be  used  for  the  GIFT  procedure. 

Oocyte  donation,  a logical  consequence  of  oocyte  col- 
lection, has  also  grown  substantially.  This  is  due  to  the 
unanticipated  finding  that  oocyte  quality  is  a major  deter- 
mining factor  of  the  success  of  the  assisted  reproductive 
technologies.  Therefore,  women  with  reduced  oocyte 
quality,  diminished  ovarian  reserve,  and  those  older  than 
40  benefit  substantially  from  the  donation  of  oocytes 
from  younger  women.  According  to  the  most  recent  sta- 
tistics, 3,119  donor  oocyte  cycles  were  initiated  in  the 
United  States  during  1994  with  an  overall  success  of 
46.8%  deliveries  per  retrieval.  The  technique  of  oocyte 
donation  presents  a unique  physiologic  configuration,  as 
the  oocytes  are  retrieved  from  one  woman  and  are  do- 
nated to  another  woman.  Therefore,  both  ovarian  stimu- 
lation and  endometrial  preparation  can  be  controlled 
independently.  For  this  reason,  success  rates  of  oocyte 
donation  are  consistently  the  highest  of  all  the  assisted  re- 
productive technologies.  No  decline  in  success  rates  has 
been  observed  with  increasing  age  of  the  recipient. 
Therefore,  it  appears  that  whereas  the  ovary  ages,  uterine 
receptivity  does  not  decline,  even  for  recipients  well  into 
their  sixth  decade  of  life.  Regardless  of  the  source  of 
oocytes,  the  trophoblast  and  fetus  are  always  immunolog- 
ically  distinct  from  the  mother.  Therefore,  oocyte  dona- 
tion presents  no  additional  difficulties  with  “rejection.” 

Whether  or  not  success  rates  of  the  assisted  reproduc- 
tive technologies  have  already  been  maximized  is  not  yet 
clear.  Each  year  still  seems  to  bring  higher  success  rates  on 
an  individual  clinic  basis,  as  well  as  the  overall  statistics  for 
the  country  as  a whole.  An  additional  benefit  of  these  tech- 
nologies is  that  success  rates  do  not  appear  to  decline  over 
successive  cycles.  Therefore,  they  can  be  repeated  for  as 
many  as  three  to  six  cycles  to  achieve  high  cumulative 
pregnancy  rates.  In  most  cases,  the  limiting  step  in  the 
overall  success  of  these  procedures  is  the  cost.  The  cost  per 
cycle  ranges  from  about  $6,000  to  $15,000,  depending  on 
the  clinic,  the  type  of  technology  (laparoscopy  adds  sub- 
stantial cost),  other  interventions  (intracytoplasmic  sperm 
injection  or  embro  freezing),  and  the  amount  of  go- 
nadotropins required  to  achieve  stimulation.  Whereas 
many  states  have  mandated  the  coverage  of  assisted  repro- 
ductive technologies,  most  insurance  companies  in 
California  still  do  not  cover  this  service.  The  national  trend, 
however,  is  toward  increased  coverage  of  infertility  treat- 
ment, including  a certain  number  of  cycles  (usually  3)  of 
treatment.  Therefore,  the  future  of  these  technologies  ap- 
pears headed  toward  technologic  advancement,  increased 
cost-effectiveness,  and  greater  availability. 

RICHARD  J.  PAULSON,  MD 

Los  Angeles,  California 
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Ruptured  Sinus  of  Valsalva 
Aneurysm  in  a Patient  With 
Autosomal  Dominant 
Polycystic  Kidney  Disease 

ROBERT  F.  SPRUNG,  MD 
RENZO  M.  CATALDO,  MD 
MARTIN  C.  GREGORY,  MD 
MELINDA  L.  MARKS,  MD 
DAVID  A.  BULL,  MD 
SHELDON  E.  LITWIN,  MD 
Salt  Lake  City,  Utah 

Autosomal  dominant  polycystic  kidney  disease  is 
known  to  be  associated  with  multiple  structural  flaws 
such  as  renal  cysts,  cerebral  and  aortic  aneurysms,  annu- 
loaortic ectasia,  and  valvular  insufficiency  states. 

Herein  we  describe  the  case  of  a patient  with  autoso- 
mal dominant  polycystic  kidney  disease  in  whom  a rup- 
tured sinus  of  Valsalva  aneurysm  (SVA)  was  diagnosed 
through  the  use  of  echocardiography.  This  is  the  first  doc- 
umented account  of  an  SVA  defect  in  patients  with  this 
disease.  The  presence  of  this  SVA  may  represent  yet  an- 
other structural  defect  in  a condition  known  to  be  associ- 
ated with  multiple  structural  flaws  that  may  have  the 
unifying  cause  of  a flawed  gene  product. 

Report  of  a Case 

The  patient,  a 54-year-old  man  with  chronic  renal  fail- 
ure due  to  autosomal  dominant  polycystic  kidney  disease 
who  had  been  undergoing  continuous  ambulatory  peri- 
toneal dialysis  for  four  months,  was  referred  to  the  cardi- 
ology department  of  the  University  of  Utah  Medical 
Center  after  a new  heart  murmur  was  noted.  The  patient 
did  not  have  chest  pain,  orthopnea,  or  dyspnea  with  exer- 
tion but  did  have  two  episodes  of  paroxysmal  nocturnal 
dyspnea  in  the  week  before  the  referral. 

The  patient  was  diagnosed  with  autosomal  dominant 
polycystic  kidney  disease  at  age  37.  His  medical  history 
includes  chronic  hypertension,  multiple  urinary  tract  in- 
fections, anemia,  hematochezia  (thought  to  be  due  to  di- 
verticulosis),  and  a right  inguinal  hernia  repair  a month 
before  referral.  Medications  were  diltiazem  hydrochlo- 
ride, enalapril  maleate,  calcium  carbonate,  iron,  vitamins, 
and  epoetin  alfa. 


(Sprung  RF,  Cataldo  RM.  Gregory  MC,  Marks  ML,  Bull  DA,  Litwin 
SE:  Ruptured  sinus  of  Valsalva  aneurysm  in  a patient  with  autosomal 
dominant  polycystic  kidney  disease.  West  J Med  1996;  165:379-382) 
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On  physical  examination,  the  patient's  blood  pressure 
was  140/80  mm  of  mercury  with  a regular  pulse  rhythm 
and  a rate  of  83  beats  per  minute.  His  respiratory  rate  was 
9 per  minute,  and  he  was  afebrile.  The  carotid  pulse  was 
hyperdynamic  with  a prominent  dicrotic  notch.  The  jugu- 
lar venous  pressure  was  estimated  to  be  normal.  The  lung 
fields  were  clear  to  auscultation.  There  was  a palpable  left 
parasternal  thrill,  with  a forceful  but  nondisplaced  apical 
impulse.  A continuous  mechanical  murmur  (grade  4/6) 
heard  across  the  precordium  was  loudest  at  the  left  lower 
sternal  border.  The  first  and  second  heart  sounds  were  nor- 
mal. There  were  no  extra  heart  sounds.  On  abdominal  ex- 
amination. the  patient  had  no  inflammation  or  tenderness  at 
the  Tenckhoff  catheter  exit  site.  The  kidneys  were  palpable 
but  not  tender.  A 12-lead  electrocardiogram  was  normal. 

A transthoracic  echocardiogram  (TTE)  showed  mild 
left  atrial  and  left  ventricular  enlargement,  moderate  tri- 
cuspid regurgitation,  and  normal  global  left  ventricular 
systolic  function.  Color  Doppler  imaging  revealed  a tur- 
bulent jet  of  blood  flowing  from  the  aortic  root  and  termi- 
nating in  the  right  atrium. 

A transesophageal  echocardiogram  (TEE)  using  a 
multiplane  5-MHz  probe  showed  hyperdynamic  right 
ventricular  function.  The  tricuspid  leaflets  appeared 
thickened,  and  there  was  moderate  tricuspid  regurgitation. 
A discrete  jet  of  continuous  turbulent  flow  was  seen  ema- 
nating from  the  right  sinus  of  Valsalva  and  terminating  in 
the  right  atrium  (Figure  1).  The  abnormal  flow  was  con- 
fined to  a tubular  structure  measuring  about  4 mm  in  in- 
ternal diameter  (Figure  2).  Based  on  these  images,  the 
differential  diagnosis  included  a right  coronary  artery  to 
right  atrial  fistula  (possibly  due  to  rupture  of  a coronary 
artery  aneurysm)  versus  a ruptured  sinus  of  Valsalva 
aneurysm.  Tricuspid  valve  endocarditis  was  also  consid- 
ered as  a complicating  feature. 

Right  and  left  heart  catheterizations  were  done.  Oxi- 
metric  recordings  showed  an  oxygen  saturation  increase 
of  8%  between  the  right  atrium  and  right  ventricle.  He- 
modynamic measurements  revealed  right  ventricular  sys- 
tolic and  end-diastolic  pressures  to  be  44  and  1 2 mm  of 
mercury,  respectively.  The  pulmonary  artery  wedge  and 
left  ventricular  end-diastolic  pressures  were  18  and  14 
mm  of  mercury,  respectively.  The  calculated  pulmonary 
to  systemic  flow  ratio  was  1 .4.  Angiography  showed  nor- 
mal left  ventricular  wall  motion  and  normal  coronary  ar- 
teries with  a nondominant  right  coronary  artery.  These 
findings  were  consistent  with  mild  biventricular  volume 
overload  produced  by  left  to  right  intracardiac  shunting. 
Aortic  root  angiocardiograms  demonstrated  a communi- 
cation between  the  right  sinus  of  Valsalva  and  the  right 
heart  (Figure  3).  Aortic  insufficiency  was  absent. 

Surgical  repair  of  the  defect  using  a synthetic  patch 
was  undertaken.  Intraoperative  inspection  confirmed  the 
TEE  findings  of  a ruptured  SVA  producing  a 4-mm  broad- 
based  tapering  tubular  tract  between  the  right  sinus  of  Val- 
salva and  the  right  atrium.  This  windsock  deformity  was 
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ABBREVIATIONS  USED  IN  TEXT 

SVA  = sinus  of  Valsalva  aneurysm 
TEE  = transesophageal  echocardiogram 
TTE  = transthoracic  echocardiogram 


excised,  and  culture  of  the  tissue  grew  Enterobacter  ag- 
glomerans.  Blood  cultures  from  admission  showed  no 
growth.  The  patient  received  a six-week  course  of  intra- 
venous gentamicin  sulfate  and  ceftriaxone  sodium.  His 
postoperative  course  was  otherwise  unremarkable.  A TTE 
performed  six  weeks  after  discharge  showed  no  recurrence 
of  the  fistula  and  resolution  of  the  preoperative  tricuspid 
regurgitation,  but  mild  aortic  valve  regurgitation  and  mild 
left  ventricular  systolic  dysfunction  were  seen.  The  patient 


remains  clinically  and  hemodynamically  stable  and  is  be- 
ing assessed  for  possible  renal  transplantation. 

Discussion 

Three  defective  genes  located  on  chromosomes  4 and 
1 6 are  described  as  the  putative  cause  of  autosomal  dom- 
inant polycystic  kidney  disease.  The  gene  defect  mapped 
to  chromosome  1 6p  13.3  accounts  for  85%  of  cases  of  the 
disease.  The  resulting  defective  extracellular  protein  has 
been  named  '‘polycystin.’'1  Autosomal  dominant  polycys- 
tic kidney  disease  has  been  associated  with  manifesta- 
tions such  as  kidney  and  liver  cysts;  colon  diverticula  (in 
80%);  hernias  (in  25%);  cardiac  valve  (tricuspid,  mitral, 
aortic)  regurgitation;  mitral  and  tricuspid  valve  prolapse; 
annuloaortic  ectasia;  and  intracranial,  aortic,  and  coro- 


Figure  1. — A transesophageal  echocardiogram  shows  continuous  flow  from  the  right  si- 
nus of  Valsalva  to  the  right  atrium  (arrow). 
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Figure  2. — A transesophageal  echocardiogram  shows  the  4-mm  diameter  windsock- 
shaped structure  (arrow)  that  confined  the  abnormal  flow  seen  in  Figure  1 . 
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Figure  3. — An  aortic  root  angiocardiogram  shows  the  normally  sited  and  sized  nondominant  right  coronary  artery  (RCA;  arrow)  and 
the  ruptured  sinus  of  Valsalva  aneurysm  with  a fistula  to  the  right  side  of  the  heart  (arrow). 


nary  arterial  aneurysms.2  There  is  a lesser  relationship  be- 
tween autosomal  dominant  polycystic  kidney  disease  and 
cysts  of  the  ovaries,  seminal  vesicles,  epididymides,  thy- 
roid, and  spleen.  Electron-microscopic  and  biochemical 
data  suggest  that  cystic  structures  are  composed  of  and 
elaborate  abnormal  extracellular  matrix  proteins.3  The 
structural  integrity  of  the  aortic  valve  cusps  is  dependent 
on  the  bond  between  their  endothelial  cell  membranes 
and  the  trigonum  fibrosum  (type  1 and  3 collagen).  This 
connection  is  composed  of  the  basal  lamina,  the  lamina 
densa  portion  of  which  contains  an  integral  bond  to  colla- 
gen type  7 whose  C terminal  connects  to  the  cardiac 
skeleton  by  type  4 collagen-anchoring  plaques.  Poly- 
cystin  may  direct  the  characteristics  of  the  bond  between 
type  4 collagen-anchoring  fibrils  and  the  proteoglycans  of 
the  lamina  densa.4  Therefore,  if  this  bond  or  composition 
of  the  basal  lamina  is  flawed — a possible  defect  in  auto- 
somal dominant  polycystic  kidney  disease — the  result 
would  be  a gross  structural  defect:  loss  of  continuity  be- 
tween the  aortic  valve  leaflet  endothelium  and  the  cardiac 
skeleton.  Polycystin  is  not  a component  of  collagen,  but 
does  have  multiple  extracellular  domains  and  is  a compo- 
nent of  the  lamina  lucida  of  the  basal  lamina.'  Therefore, 
the  association  between  autosomal  dominant  polycystic 
kidney  disease  and  acquired  SVAs  may  be  the  production 
of  sinus  of  Valsalva  tissue  with  atypical  composition  that 
after  repeated  stress  becomes  fibrotic  and  dilates.  Thus, 
these  aneurysms  are  not  true  aneurysms.  Rather,  their 
walls  are  composed  of  avulsed  fibrous  tissue. 

Secondary  types  of  SVAs  occur  following  aortic  root 
fibrosis  due  to  bacterial,  fungal,  or  mycobacterial  endo- 
carditis; syphilis;  iatrogenic  trauma  (postoperative  ven- 
tricular septal  defect  and  valve  repairs);  degenerative 
states  such  as  atherosclerosis;  or  conditions  associated 


with  altered  extracellular  matrix  such  as  cystic  medial 
necrosis,5  Marfan’s  syndrome,5  aortoannular  ectasia,  os- 
teogenesis imperfecta,  pregnancy,  and  Behcet’s  disease.6 

Causes  of  fibrosis  such  as  an  embryonic  failure  of  fu- 
sion between  the  aortopulmonary  and  interventricular 
septum  lead  to  the  congenital  type  of  SVA,  with  an  inci- 
dence of  0.1%  to  3.5%  of  all  congenital  heart  defects.5 
This  last  type  usually  ruptures  between  the  second  and 
third  decades  of  life.  There  is  a fourfold  male  predomi- 
nance in  the  congenital  disorder,  with  Asian  populations 
at  greater  risk  than  western  races.5  Sinus  of  Valsalva 
aneurysms  (predominantly  the  congenital  type)  are  asso- 
ciated with  other  structural  lesions  of  the  heart  such  as 
ventral  septal  defects  in  40%,  aortic  insufficiency  in  55%, 
pulmonic  stenosis  in  8%,  and  membranous  subaortic 
stenosis  in  5%.7  The  majority  (77%)  of  congenital  SVAs 
arise  from  the  right  coronary  sinus  and  rupture  into  the 
right  ventricle.7  The  SVAs  that  originate  in  the  noncoro- 
nary artery  sinus  (about  20%  of  the  total),  usually  develop 
fistulae  to  the  right  atrium,  and  rare  aneurysms  of  the  left 
sinus  of  Valsalva  are  most  often  acquired  type.5'7  In  keep- 
ing with  the  inductive  role  of  aortic  pressure,  some  rup- 
tures are  precipitated  by  isometric  physical  stress.5 

Although  this  patient  had  some  of  the  noncystic  mani- 
festations of  autosomal  polycystic  kidney  disease — that 
is,  colonic  diverticula  and  an  inguinal  hernia — he  had  no 
cardiac  valvular  lesions,  which  are  seen  in  26%  of  pa- 
tients with  polycystic  kidney  disease.3  Based  on  the  pa- 
tient's older  age  and  lack  of  previous  valvular  lesions,  this 
case  likely  represents  an  acquired  SVA  of  unclear  cause. 
Infection  of  the  abnormal  tissue  was  possibly  secondary 
to  a transient  bacteremia  due  to  diverticulitis  or  following 
peritoneal  dialysis.  Infection  of  the  aneurysm  may  have 
led  to  its  rupture,  but  the  lack  of  evidence  for  endocardi- 
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tis  from  clinical  examination,  echocardiogram,  and  ven- 
triculography suggests  that  valvular  endocarditis  was  not 
present  before  or  at  the  time  of  admission  for  surgical 
treatment.  For  this  reason  and  because  the  Gram’s  stain  of 
the  aneurysmal  wall  showed  no  organisms,  it  seems  un- 
likely that  aortic  valve  endocarditis  was  responsible  for 
the  aneurysm  development. 

Although  angiography  is  still  considered  by  some  the 
gold  standard  for  the  diagnosis  of  an  SVA,  if  coronary  artery 
assessment  is  not  required,  this  case  and  others  suggest  that 
TTE  with  or  without  a TEE  with  color  flow  mapping  may 
be  an  adequate  diagnostic  test  for  planning  the  surgical  pro- 
cedure in  both  SVA  and  coronary  artery  aneurysm  repair.7'8 
The  use  of  continuous-wave  and  color  flow  Doppler  imag- 
ing enhances  the  specificity.  If  further  delineation  of  the 
shunt  is  required,  peripheral  venous  administration  of  agi- 
tated saline  solution  can  reveal  a negative  jet  in  a right-sided 
receiving  chamber.  The  transthoracic  windows  for  optimal 
viewing  are  the  basilar  parasternal  long  and  short  axes.5  In  a 
review  of  62  patients,  the  accuracy  of  echocardiography  and 
angiography  to  define  the  receiving  chamber,  the  presence 
of  aortic  insufficiency,  and  subaortic  stenosis  shows  that  the 
sensitivity  and  specificity  for  each  method  is  100%  relative 
to  intraoperative  inspection.7  The  weakness  of  echocardiog- 
raphy is  its  poor  sensitivity  to  detect  SVA-associated  pul- 
monic stenosis  and  ventricular  septal  defects  (50%  and 
70%,  respectively);  however,  the  angiographic  detection  of 
SVA-associated  ventricular  septal  defect  was  only  50%.7 

This  is  the  first  case  in  modern  literature  of  a patient 
with  autosomal  dominant  polycystic  kidney  disease  in 
whom  a ruptured  SVA  developed.  The  SVA  formation 
may  be  an  additional  feature  of  autosomal  dominant  poly- 
cystic kidney  disease  related  to  renal  and  hepatic  cysts 
and  cerebral  and  aortic  aneurysms  by  the  unifying  cause 
of  a Hawed  gene  product.  In  this  case,  the  windsock  de- 
formity produced  by  the  ruptured  aneurysm  mimicked  a 
coronary  artery  fistula. 
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Diabetic  neuropathic  cachexia  is  a rare  syndrome  first 
described  in  1974'  and  seen  predominantly  in  patients  in 
their  sixth  or  seventh  decade  with  mild  non-insulin-de- 
pendent diabetes  mellitus  (N1DDM).  It  is  characterized 
by  substantial  involuntary  weight  loss,  anorexia,  depres- 
sion, severe  autonomic  dysfunction,  and  peripheral  neu- 
ropathy that  develop  over  a short  period  of  time. 
Generally  other  specific  end-organ  complications  of  dia- 
betes mellitus,  like  retinopathy  or  nephropathy,  are  ab- 
sent. The  cause  remains  unclear,  and  there  are  no  known 
precipitating  factors.  Because  of  its  highly  variable  and 
profound  clinical  presentation,  this  syndrome  is  often 
confused  with  neuropathic  carcinomatosis  or  an  occult 
cancer.  The  overall  prognosis  is  good,  and  symptoms  gen- 
erally resolve  spontaneously  over  one  to  two  years. 

In  this  age  of  constrained  resources,  it  is  important  that 
this  clinical  syndrome  be  recognized  and  considered  in 
patients  with  diabetes  mellitus.  Since  the  original  report, 
about  25  cases  have  been  reported  in  the  English-lan- 
guage literature,1-8  with  only  three  cases  in  females.3-5 
Herein  we  report  a case  of  diabetic  neuropathic  cachexia 
and  review  the  literature. 

Report  of  a Case 

The  patient,  a 57-year-old  man,  was  initially  admitted 
to  the  Jerry  L.  Pettis  Veterans  Affairs  Medical  Center 
(Loma  Linda,  California)  in  December  1992  with  a diag- 
nosis of  the  new  onset  of  NIDDM.  His  chief  symptom  at 
that  time  was  an  accelerated  unintentional  weight  loss  of 
18  kg  (40  lb)  over  six  months.  The  patient  had  numbness 
and  severe  burning  over  the  soles  of  his  feet,  progressing 
proximally  to  involve  his  legs,  anterior  abdomen,  and 
midthoracic  area,  developing  rapidly  over  the  same  pe- 
riod. He  also  had  polyuria,  polydipsia,  blurring  of  vision, 
general  weakness,  fatigue,  decreased  appetite,  early  sati- 
ety, constipation,  impotence,  and  depression  with  insom- 
nia. He  had  no  history  of  dysphagia,  odynophagia, 
diarrhea,  nausea,  vomiting,  or  stool  incontinence.  He  had 
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TABLE  1 —Classification  of  Diabetic  Polyneuropathy * 

Type  of  Neuropathy 

Description 

Generalized  polyneuropathy 
Distal  symmetric  polyneuropathy 

. Predominantly  sensory,  chronic  onset,  gradually  ascends  over  months  to  years;  often  affects  large  and 
small  fibers;  decreased  position,  vibration,  pain,  and  temperature  sensation  with  decreased  or  absent 

Acute  painful  diabetic  neuropathy 
(diabetic  neuropathic  cachexia) 

Autonomic  polyneuropathy 

Subdinical  polyneuropathy 

. Acute  onset,  painful  distal  neuropathy,  rapidly  ascends  over  weeks  to  months,  associated  with  substantial 
weight  loss,  depression,  and  autonomic  dysfunction;  often  reversible 
. Often  associated  with  distal  symmetric  polyneuropathy;  features  include  orthostatic  hypotension,  resting 
tachycardia,  gastroparesis,  diarrhea  or  constipation,  impotence,  neurogenic  bladder 
. Early  mild  form  of  distal  symmetric  polyneuropathy,  often  detected  by  abnormal  electrophysiologic  studies 

Multiple  mononeuropathies 
Proximal  lower  extremity  motor  neuropathy 
(diabetic  amyotrophy)  

Truncal  neuropathy 

. Acute  onset,  in  patients  with  long-standing  diabetes;  asymmetric  proximal  lower  extremity  weakness 
accompanied  by  back,  hip,  and  thigh  pain  with  preserved  sensations 
. Acute  or  gradual  onset  of  unilateral  pain  in  the  chest  or  abdomen  with  hyperpathic  sensation  and  muscle 
weakness  involving  thoracic  roots  (T-3  to  T-1 2);  often  seen  with  long-standing  diabetes 

Mononeuropathy 

Cranial  mononeuropathy  

Compression  mononeuropathy 

. Involves  oculomotor,  abducent,  trochlear,  and  facial  nerves  in  descending  order  of  frequency 
. Median  nerve  in  carpal  tunnel  syndrome;  ulnar  nerve  and  peroneal  nerve 

‘From  Ross." 

no  relevant  history  of  alcohol  and  tobacco  use. 

On  presentation,  the  patient's  blood  pressure  was 
144/96  mm  of  mercury,  supine,  with  a pulse  rate  of  89 
beats  per  minute  and  135/92  mm  of  mercury,  standing, 
with  a pulse  rate  of  93  beats  per  minute.  He  weighed  59 
kg  ( 13 1 lb)  with  a height  of  178  cm  (70  in).  He  was  pale 
and  appeared  chronically  ill  and  depressed,  with  a general 
loss  of  subcutaneous  tissue.  Muscle  wasting  was  noted, 
more  in  the  lower  than  the  upper  extremities.  Vibration 
sensation,  deep  tendon  reflexes,  and  muscle  strength  were 
decreased  in  the  lower  extremities.  The  results  of  the 
physical  examination  were  otherwise  unremarkable. 

A random  serum  glucose  level  was  40.0  mmol  per 
liter  (721  mg  per  dl),  and  a complete  blood  count,  urinal- 
ysis, and  routine  chemistry  values  were  normal.  The  pa- 
tient was  admitted  to  the  hospital,  given  intravenous 
fluids,  and  treatment  with  an  oral  hypoglycemic  agent — 
glyburide,  5 mg  a day — was  started.  His  serum  glucose 
levels  remained  adequately  controlled,  with  a follow-up 
glycosylated  hemoglobin  level  of  0.069  (6.9%). 

In  February  1993,  the  patient  was  readmitted  because 
of  syncope,  continued  weight  loss  (now  weighing  56  kg 
[124  lb]),  and  progressive  paresthesias,  impotence,  weak- 
ness, and  fatigue  that  limited  his  walking  to  only  a few 
steps.  On  examination  he  was  markedly  orthostatic,  with 
a blood  pressure  of  124/82  mm  of  mercury,  supine,  with 
a pulse  rate  of  107  beats  per  minute  and  62/44  mm  of 
mercury,  standing,  with  a pulse  rate  of  110  beats  per 
minute.  He  appeared  more  cachectic  and  chronically  ill, 
with  pronounced  flattening  of  his  affect.  There  was  no  ev- 
idence of  retinopathy.  The  extremities  showed  profound 
symmetrical  and  diffuse  wasting,  with  associated  bilateral 
weakness  in  both  proximal  and  distal  muscle  groups, 
more  pronounced  in  the  lower  than  the  upper  extremities. 
Reflexes  were  symmetrically  decreased  in  both  upper  and 


lower  extremities  with  absent  ankle  jerks.  Sensory  exam- 
ination showed  dysesthesias  in  his  feet,  legs,  and  hands 
extending  up  to  the  midanterior  chest,  diminished  pro- 
prio-  ception  and  vibration  sense,  and  numbness  of  the 
feet  and  hands  to  light  touch  and  pinprick,  suggesting  in- 
volvement of  both  large  and  small  fibers.  The  patient's 
gait  was  unsteady  due  to  muscle  weakness  and  paresthe- 
sias, and  he  had  to  use  a cane.  He  was  given  support 
stockings  with  partial  improvement  in  orthostatics.  In 
March  1993,  the  patient  was  seen  in  the  outpatient  clinic 
and  had  continued  weight  loss  (now  54  kg  [ 120  lb ]).  His 
serum  glucose  levels  remained  under  good  control  (range, 
5.4  to  8.9  mmol  per  liter  [98  to  160  mg  per  dl]  at  home) 
with  a glycosylated  hemoglobin  level  of  0.07.  A regimen 
of  low-dose  amitriptyline  hydrochloride  at  bedtime  was 
started  for  his  paresthesias. 

The  patient  underwent  an  extensive  workup  that  in- 
cluded chest  x-ray,  thyroid-stimulating  hormone,  thyrox- 
ine, triiodothyronine,  vitamin  B12  and  folate  levels,  a rapid 
plasma  reagin  test,  creatine  kinase  level,  serum  cortisol 
level,  thyroid  scan,  magnetic  resonance  imaging  of  the 
thoracic  spine,  ultrasonogram  of  the  liver,  gallbladder, 
and  pancreas,  quantitative  stool  fat,  colonoscopy,  and 
esophagogastroduodenoscopy  with  a small  bowel  biopsy, 
all  of  which  were  normal.  Electromyography  and  nerve 
conduction  studies  showed  reduced  amplitude  of  motor 
and  sensory  nerve  action  potentials  and  mild  slowing  of 
nerve  conduction  velocities,  consistent  with  axonal  injury. 

Since  his  discharge,  he  has  been  observed  in  the  med- 
ical clinic  for  about  three  years.  In  June  1993,  the  patient 
weighed  56  kg  (123  lb)  (a  1.4-kg  [3-lb]  weight  gain),  and 
since  then  he  has  gained  16  kg  (35  lb),  no  longer  has  pos- 
tural hypotension,  and  his  paresthesias  are  greatly  im- 
proved. He  is  able  to  walk  with  minimal  difficulty.  His 
depression  and  impotence  have  resolved,  and  he  is  main- 
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tained  on  a regimen  of  glyburide,  5 mg  per  day,  and 
amitriptyline,  25  mg  per  day  at  bedtime. 

Discussion 

The  cause  of  diabetic  neuropathic  cachexia  remains 
unclear.  From  reported  cases,  no  precipitating  factors 
such  as  exposure  to  toxins  or  chemicals  have  been  identi- 
fied.1'’1 Nerve  and  muscle  biopsies  in  these  patients  have 
shown  neurogenic  atrophy  in  the  muscle1  and  pronounced 
involvement  of  both  large  and  small  fibers  with  axonal 
degeneration,  no  inflammatory  cells  or  amyloid  deposits, 
and  normal  vasa  nervorum.1-7  This  suggests  that  the  neu- 
ropathy of  diabetic  neuropathic  cachexia  is  not  a mi- 
crovascular  disease  process  as  usually  seen  in  classic 
diabetic  neuropathy.  This  theoretically  could  explain  the 
reversibility  of  this  process,  although  strong  evidence  is 
lacking. 

Electromyography  and  nerve  conduction  studies  re- 
veal a reduced  amplitude  of  motor  and  sensory  action  po- 
tentials and  a mild  reduction  in  conduction  velocities, 
indicating  peripheral  polyneuropathy  from  axonal  degen- 
eration. Weight  loss  is  attributed  to  anorexia  due  to  de- 
pression and  pain.1  There  have  been  four  cases  of  diabetic 
neuropathic  cachexia  and  weight  loss  caused  by  malab- 
sorption-1 due  to  exocrine  pancreatic  insufficiency,  with 
normal  endoscopic  retrograde  cholangiopancreatography, 
although  a correlation  of  pancreatic  insufficiency  with 
this  syndrome  is  lacking.  Depression  is  attributed  to  neu- 
ropathic pain,  and  as  neuropathy  clears,  depression  and 
anorexia  resolve  simultaneously.  Impotence  is  not  a con- 
sistent feature  of  this  syndrome.  It  is  thought  to  be  due  to 
inanition,  depression,  and  possibly  neuropathy.  Because 
potency  returns  in  most  patients,  a psychogenic  basis  or 
inanition  would  be  a more  likely  cause.1 

Diabetic  neuropathic  cachexia  is  seen  predominantly 
in  men  in  their  sixth  or  seventh  decade  with  NIDDM,  usu- 
ally a mild  form,  often  well  controlled  with  diet  or  an  oral 
hypoglycemic  agent.1  The  classic  presenting  features  are 
weight  loss,  peripheral  neuropathy,  autonomic  neuropa- 
thy, and  emotional  changes.  Rare  cases  have  been  re- 
ported in  patients  who  are  young,7  have  insulin-dependent 
diabetes  mellitus,7  and  are  female.3-5  Usually  NIDDM  and 
diabetic  neuropathic  cachexia  are  diagnosed  simultane- 
ously. Occasionally  patients  may  have  NIDDM  for  sev- 
eral years  before  this  syndrome  develops.5,6,8 

The  hallmark  of  this  syndrome  is  the  extreme  rarity  of 
specific  associated  microangiopathic  end-organ  complica- 
tions of  diabetes,  such  as  retinopathy  or  nephropathy,  de- 
spite profound  neurologic  involvement.  Notable  weight 
loss  of  as  much  as  60%  of  the  total  body  weight  is  a con- 
sistent feature  in  these  patients.  Weight  loss  occurs  rapidly, 
usually  over  a period  of  three  to  six  months,  and  it  is  gen- 
erally not  related  to  the  control  of  the  diabetes  mellitus. 
Weight  loss  in  classic  diabetic  neuropathy  is  not  unusual,9 
but  it  is  rare  to  have  a weight  loss  of  this  magnitude. 

The  neuropathy  of  diabetic  neuropathic  cachexia  is 
distinct  from  various  other  diabetic  neuropathies  (summa- 
rized in  Table  1 ).  Usually  it  is  severe,  peripheral,  bilater- 
ally symmetrical,6  occurs  in  close  association  with  the 


onset  of  diabetes  mellitus,  and  involves  both  sensory  and 
motor  components.  Sensory  symptoms  may  be  a pure 
sensory  loss,  paresthesias,  aching,  burning,  or  shooting 
pain,  and  dysesthesias,  all  usually  worse  at  night.1  They 
usually  begin  distally  in  the  lower  extremities  and  rapidly 
ascend  over  weeks  to  months  to  more  proximal  levels,  as 
compared  with  months  to  years  in  classic  diabetic  neu- 
ropathy,1" and  may  eventually  involve  the  upper  extremi- 
ties, chest,  and  abdomen.8  Motor  manifestations  include 
general  wasting  with  weakness.1  Patients  appear  emaci- 
ated with  decreased  muscle  strength,  more  pronounced  in 
the  proximal  lower  extremities  than  in  the  upper  extremi- 
ties.1 There  has  been  a case  of  diabetic  neuropathic 
cachexia  progressing  to  a flaccid  paralysis  of  the  lower 
extremities  and  bowel  incontinence.5  Deep  tendon  re- 
flexes are  usually  symmetrically  decreased,  often  with  an 
absence  of  ankle  reflexes. u-5,6  Position  and  vibratory  sense 
is  also  decreased  or  absent.15,6 

The  most  interesting  feature  of  neuropathy  is  a spon- 
taneous resolution  of  severe  pain  and  other  neuropathic 
symptoms  within  two  years.1-8  There  are  a few  cases  in 
which  mild  paresthesias  may  persist.1,7  The  average  dura- 
tion of  neuropathy  ranges  from  1 2 to  48  months.  Auto- 
nomic neuropathy  is  much  less  common  than  peripheral 
neuropathy  in  these  patients.  The  effects  of  autonomic 
dysfunction  include  impotence,  orthostatic  hypotension, 
and.  rarely,  constipation.1,4,7,8 

A case  of  neurogenic  bladder  confirmed  by  cystomet- 
rogram  has  been  reported  that  presented  as  an  abdominal 
mass  and  obstructive  renal  failure,3  with  the  eventual  re- 
turn of  normal  bladder  function  after  diabetic  neuropathic 
cachexia  resolved.  There  is  no  doubt  that  autonomic  in- 
volvement in  these  patients  is  underestimated  because  of 
the  focus  on  the  manifested  sensory  neuropathic  com- 
plaints. The  neuropathy  of  diabetic  neuropathic  cachexia 
should  be  differentiated  from  diabetic  amyotrophy,11 
which  is  typically  seen  in  patients  with  long-standing  di- 
abetes mellitus,  characterized  by  substantial  weight  loss 
and  the  acute  or  subacute  onset  of  moderate  to  pro- 
nounced asymmetric  wasting  and  weakness  of  the  pelv- 
ifemoral  muscles.  This  weakness  is  accompanied  by 
back,  hip,  and  thigh  pain  with  preserved  sensation  in  the 
regions  of  pain.  The  site  of  lesion  appears  to  involve  ei- 
ther lumbosacral  roots  or  plexus.  The  prognosis  is  fair  to 
good  with  good  functional  recovery. 

Depression  is  universally  associated  with  this  syn- 
drome.1-8 Frequent  crying  episodes,  insomnia,  anxiety, 
and  irritability  are  the  characteristic  features.  The  painful 
peripheral  neuropathy  may  be  the  primary  cause  for  de- 
pression. as  all  these  patients  had  no  history  of  depres- 
sion. and  their  depression  resolved  with  resolution  of  the 
neuropathy.  Most  are  able  to  resume  normal  activities,  in- 
cluding employment,  without  a noted  recurrence  of  de- 
pression. 

The  presentation  of  diabetic  neuropathic  cachexia  in 
middle-aged  to  elderly  men  as  profound  weight  loss  and 
severe  neuropathic  pain  would  direct  a physician  to  evalu- 
ate for  an  occult  malignant  tumor.  Carcinomatous  neuropa- 
thy has  a prevalence  of  2%  to  3%u  and  is  predominantly 
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associated  with  cancers  of  the  lungs,  pancreas,  stomach, 
ovaries,  breasts,  and  lymphoma  and  leukemias.  These  pa- 
tients usually  have  mixed  peripheral  neuropathy,  often  as- 
sociated with  ataxia. 

The  workup  for  diabetic  neuropathic  cachexia  should 
be  individually  based.  It  is  a diagnosis  of  exclusion,  and 
because  the  symptoms  in  this  syndrome  generally  occur 
rapidly  in  middle-aged  or  elderly  patients,  suggesting  ma- 
lignancy, the  workup  should  be  systemic,  which  can  be 
both  extensive  and  resource-intensive.  A progressive 
“negative”  evaluation  in  a patient  with  such  a dramatic 
presentation  often  leads  to  the  use  of  more  esoteric  and 
expensive  technologies.  In  this  age  of  constrained  re- 
sources, it  is  important  that  this  clinical  syndrome  be  rec- 
ognized and  considered  in  patients  with  diabetes  mellitus. 

Treatment  is  primarily  supportive  and  symptomatic. 
With  the  release  of  the  Diabetes  Control  and  Complica- 
tions Trial  results,13  there  is  evidence  that  the  tight  control 
of  glucose  levels  in  insulin-dependent  diabetes  mellitus 
delays  the  onset  and  slows  the  progression  of  diabetic 
neuropathy  and  other  end-organ  complications.14  The  role 
of  intensive  therapy  in  patients  with  NIDDM  is  not  clear. 
In  diabetic  neuropathic  cachexia,  a condition  where  there 
is  no  evidence  of  microvascular  end-organ  damage1 7 and 
that  often  presents  early  in  the  course  of  diabetes  mellitus, 
the  role  of  aggressive  therapy  is  not  clear.  There  have 
been  cases  in  which  tight  glucose  control  with  oral  hypo- 
glycemic agents  and  sometimes  insulin  produced  some 
lessening  of  the  neuropathic  symptoms.  The  only  evi- 
dence in  favor  of  this  is  that  there  is  an  intracellular  accu- 
mulation of  sorbitol  and  a depletion  of  myoinositol  in 
hyperglycemic  states  that  abate  with  the  control  of  serum 
glucose  levels.15  Some  patients  with  diabetes  with  classic 
peripheral  neuropathy  have  benefited  from  continuous  in- 
sulin infusion.16 

Antidepressants  are  of  great  help  in  the  symptomatic 
management  of  the  neuropathy  and  depression  associated 
with  this  syndrome.  A case  of  diabetic  neuropathic 
cachexia  was  reported  in  which  a regimen  of  fluphenazine 
dihydrochloride  and  amitriptyline  hydrochloride  decreased 
the  neuropathic  pain  within  24  hours  after  therapy  was  ini- 
tiated, and  the  pain  continued  to  resolve  subsequently.6  Our 
patient  was  given  amitriptyline,  but  the  improvement  of 
neuropathy  was  gradual,  more  consistent  with  the  natural 
course  of  the  disease.  The  use  of  agents  like  phenytoin,  car- 
bamazepine,  and  clonazepam  has  inconsistently  lessened 
symptoms  in  classic  diabetic  neuropathy.  They  are  worth  a 
therapeutic  trial,  although  their  specific  role  in  resolving 
symptoms  in  this  syndrome  is  uncertain.  Good  nutritional 


support  with  a high-protein  and  -carbohydrate  diet  may  be 
of  considerable  help  because  anorexia  is  the  main  factor 
leading  to  weight  loss. 

Strong  reassurance  to  patients,  optimistic  views  about 
the  course  of  the  disease,  and  close  follow-up  are  impor- 
tant in  managing  these  patients.  The  prognosis  is  good. 
The  most  intriguing  feature  of  diabetic  neuropathic 
cachexia  is  the  propensity  of  symptoms  to  spontaneously 
resolve  over  one  to  two  years.  With  the  resolution  of  pain 
and  lifting  of  the  depression,  anorexia  abates,  leading  to 
weight  gain  in  most  cases,  often  to  the  original  weight. 
Furthermore,  patients  regain  the  ability  to  walk  and  regain 
continence  and  potency.  In  some  patients,  mild  paresthe- 
sias persist.  Most  patients  resume  their  normal  lifestyle, 
with  most  maintaining  good  diabetes  control  with  diet 
alone  or  with  a low-dose  oral  hypoglycemic  agent.  Fol- 
low-up for  longer  than  five  years  has  shown  no  relapse  of 
this  symptom  complex. 
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Approach  to  Patients  With  Hirsutism 
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Hirsutism  is  a common  medical  condition  that  in  most  women  is  due  to  the  polycystic  ovary  syndrome 
or  is  idiopathic.  For  a few  women,  hirsutism  signals  a serious  underlying  disorder  such  as  an  ovarian 
or  adrenal  tumor,  congenital  adrenal  hyperplasia,  or  Cushing's  syndrome.  A detailed  medical  history 
and  examination  can  identify  women  in  whom  a serious  disease  is  suspected  and  for  whom  laboratory 
evaluation  is  warranted.  Measurements  of  serum  testosterone,  dehydroepiandrosterone,  and  17a-hy- 
droxyprogesterone  levels,  and  24-hour  urinary  cortisol  concentrations  are  important  screening  tests. 
Therapy  is  directed  at  suppressing  ovarian  or  adrenal  androgen  production,  inhibiting  the  conversion 
of  testosterone  to  dihydrotestosterone,  or  antagonizing  the  effects  of  androgens  at  the  receptor  level. 
(Sakiyama  R:  Approach  to  patients  with  hirsutism.  West  J Med  1996;  165:386-391) 


Hirsutism  is  a common  clinical  condition  affecting 
about  5%  of  women  in  the  United  States.1  All  too 
often,  physicians  dismiss  hirsutism  as  a concern  that  does 
not  deserve  their  clinical  acumen.  Perhaps  this  response 
is  due  to  a lack  of  knowledge  of  the  proper  evaluation  and 
management  of  hirsutism  or  the  notion  that  hirsutism  is 
merely  a cosmetic  problem.  For  most  women,  hirsutism 
is  not  a manifestation  of  a serious  disorder,  but  rather  a 
possible  source  of  emotional  disability.  For  some 
women,  hirsutism  is  a warning  sign  of  a more  serious 
underlying  problem.  Appropriate  management  can  be 
determined  after  a carefully  directed  history,  physical 
examination,  and  limited  laboratory  testing.* 

Hirsutism  is  defined  as  the  excessive  growth  of  andro- 
gen-responsive terminal  hair  in  women.  Therefore,  for 
most  women,  hirsutism  is  a cutaneous  manifestation  of 
androgen  excess.  True  hirsutism  must  be  distinguished 
from  hypertrichosis — that  is,  excessive  growth  of  veil  us 
or  non-androgen-responsive  hair.  Vellus  is  fine,  downy 
hair  that  is  usually  unpigmented.  Terminal  hairs  are  dark, 
thick,  and  found  in  the  sex  hormone-responsive  areas  of 
the  pubis,  axilla,  back,  face,  chest,  and  abdomen. 
Androgens  promote  an  increase  in  the  number  and  thick- 
ness of  terminal  hairs  in  these  areas.  Women  with  andro- 
gen-dependent hirsutism  either  have  exposure  to  exces- 
sive androgens  or  manifest  a heightened  androgen-recep- 
tor sensitivity  to  normal  circulating  levels  of  androgen. 
For  other  women,  hirsutism  is  a non-androgen-depen- 
dent  abnormality — that  is,  an  adverse  effect  to  certain 
drugs  or  a genetic  characteristic,  such  as  in  women  of 
Mediterranean  or  East  Indian  origin. 

Testosterone  and  dihydrotestosterone  are  true  andro- 


*See also  the  editorial  by  S.  J.  Agarwal.  MB.BS,  and  H.  L.  Judd,  MD.  "What 
We  See  Most,  We  Understand  Least,"  on  pages  392-393  of  this  issue. 


gens  as  defined  by  their  ability  to  interact  with  the 
androgen  receptor.  Testosterone  binds  to  cell  receptors, 
enters  the  cell  cytoplasm,  and  is  converted  to  dihy- 
drotestosterone by  a 5a-reductase  enzyme.  Dihydro- 
testosterone, in  turn,  is  bound  to  specific  cytoplasmic 
receptors.  Potential  androgens  are  dependent  on  a con- 
version to  testosterone  and  include  dehydroepiandros- 
terone (DHEA)  and  androstenedione.  Dehydroepi- 
androsterone is  the  major  adrenal  androgen  that  can  be 
converted  to  testosterone,  or  sulfated  to  DHEAS  before 
secretion.  Measuring  the  DHEAS  level  is  the  preferred 
plasma  test  of  adrenal  androgen  production  because 
DHEA  shows  a circadian  and  menstrual  rhythm  not 
found  with  DHEAS.  Androstenedione  is  the  major  C19 
steroid  produced  by  the  ovaries,  although  the  ovaries  are 
also  able  to  secrete  testosterone  and  dihydrotestosterone. 
In  normal  women,  two  thirds  of  plasma  testosterone  is 
derived  from  the  adrenal  cortex  through  peripheral  for- 
mation from  DHEA  and  androstenedione. 

Causes  of  Hirsutism 

Causes  of  hirsutism  can  be  classified  as  ovarian, 
adrenal,  drug-related,  idiopathic,  or  genetic  (Table  l).2 
Ovarian  disorders  include  the  polycystic  ovary  syn- 
drome and  ovarian  tumors.  Adrenal  disorders  include 
congenital  adrenal  hyperplasia,  Cushing’s  syndrome, 
and  adrenal  tumors.  Hirsutism  may  also  occur  with  the 
ingestion  of  anabolic  steroids  or  as  an  adverse  effect  of 
a limited  group  of  medications  (see  Table  1).  Idiopathic 
hirsutism  is  defined  by  normal  androgen  concentrations 
and  a lack  of  any  identifiable  underlying  disorder.  It  has 
been  proposed  that  idiopathic  hirsutism  results  from  an 
increased  androgen-receptor  sensitivity  to  normal  andro- 
gen levels.  More  than  95%  of  women  with  hirsutism  are 
found  to  have  either  idiopathic  hirsutism  or  the  polycys- 
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ABBREVIATIONS  USED  IN  TEXT 

ACTH  = adrenocorticotropic  hormone,  corticotropin 

CT  = computed  tomography 

DHEA  = dehydroepiandrosterone 

DHEAS  = sulfated  form  of  DHEA 

FDA  = Food  and  Drug  Administration 

FSH  = follicle-stimulating  hormone 

GnRH  = gonadotropin-releasing  hormone 

LH  = luteinizing  hormone 

MRI  = magnetic  resonance  imaging 

SHBG  = sex  hormone-binding  globulin 


tic  ovary  syndrome.3 

The  polycystic  ovary  syndrome  is  the  most  common 
identifiable  cause  of  androgen  hypersecretion  in  women. 
The  underlying  defect  in  this  syndrome  is  postulated  to 
be  a nontumorous  dysfunction  of  luteinizing  hormone 
(LH)  hypersecretion,  with  a subsequent  stimulation  of 
thecal  and  stromal  ovarian  cells  to  produce  androgens. 
The  polycystic  ovary  syndrome  encompasses  a wide 
spectrum  of  clinical  manifestations.  Patients  may  pre- 
sent with  classic  “polycystic  ovary  disease” — obesity, 
hirsutism,  anovulation,  and  enlarged  multicystic  ovaries. 
On  the  opposite  end  of  the  spectrum,  women  with  mild 
polycystic  ovarian  syndrome  may  not  be  obese  and  have 
regular  ovulatory  cycles  and  normal  ovaries,  with  only 
subtle  hormonal  aberrations  and  hirsutism.  Luteinizing 
hormone  levels  are  frequently  elevated  in  the  polycystic 
ovary  syndrome,  but  often  to  such  a modest  degree  that 
its  absolute  value  remains  within  the  normal  reference 
range.  If  the  ratio  of  LH  to  follicle-stimulating  hormone 
(FSH)  is  measured,  however,  it  is  frequently  increased  to 
2.5  or  greater  in  women  with  the  polycystic  ovary  syn- 
drome (most  normal  ovulatory  women  have  an  LH:FSH 
ratio  of  1 .0).  Total  plasma  testosterone  levels  are  elevat- 
ed in  40%  to  60%  of  women  with  this  syndrome.  In  the 
other  women,  levels  of  total  testosterone  are  normal,  but 
those  of  free  testosterone  are  elevated.  Free  testosterone 
represents  the  nonprotein-bound  hormone  that  is  thought 
to  most  closely  reflect  cellular  hormonal  actions.  The 
major  binding  protein  for  testosterone  is  sex  hor- 
mone-binding globulin  (SHBG),  which  is  decreased  in 
women  with  the  polycystic  ovary  syndrome  and 
accounts  for  elevated  levels  of  free  testosterone  despite 
normal  total  testosterone  levels. 

Ovarian  and  adrenal  tumors  are  uncommon  causes  of 
hirsutism.  Adrenal  carcinomas  are  typically  large  by  the 
time  they  produce  excessive  androgens.  Adrenal  adeno- 
mas can  produce  androgens  and  are  typically  small  and 
difficult  to  localize.  Ovarian  tumors  include  Sertoli- 
Leydig  cell  tumors,  hilar  cell  tumors,  lipoid  cell  tumors, 
and  adrenal  rest  tumors.  Elevations  in  DHEAS  levels 
suggest  an  adrenal  origin  of  androgen  production, 
whereas  greatly  elevated  testosterone  concentrations 
signal  a possible  ovarian  or  adrenal  tumors.3 

Cushing’s  syndrome  is  caused  by  the  chronic  over- 
production of  glucocorticoids  and,  to  a lesser  extent, 
adrenal  androgens.  Skin  findings  due  to  excessive  andro- 
gen production  include  hirsutism,  acne,  and  temporal 
hair  recession,  in  addition  to  glucocorticoid-associated 


TABLE  1 .—Causes  of  Hirsutism* 


General  Specific  Cause 

Ovarian  Polycystic  ovary  syndrome 


Neoplasms 

Sertoli-Leydig  cell  tumors 
Hilar  cell  tumors 
Lipoid  cell  tumors 
Adrenal  rest  tumors 

Adrenal  Congenital  adrenal  hyperplasia 

21 -Hydroxylase' deficiency 
1 1 (3-Hydroxylase  deficiency 
3 (3- Hyd roxyste ro i d dehydrogenase 
deficiency 

Cushing's  syndrome 
Neoplasms 
Adrenal  carcinoma 
Adrenal  adenoma 

Drugs  (proprietary  name)  Cyclosporine  (Sandimmune) 

Danazol  (Danocrine) 

Phenytoin  (Dilantin) 

Glucocorticoids 
Minoxidil  (Loniten) 

Diazoxide  (Hyperstat) 

Anabolic  steroids 

Idiopathic 

Genetic 


•From  Carr.' 


findings  of  thin  skin  and  purple  striae.  Classic  congeni- 
tal adrenal  hyperplasia  presents  in  infancy  and  is  due  to 
a deficiency  of  2 1 -hydroxylase.  1 1 (3-hydroxylase,  or  3(3- 
hydroxysteroid  dehydrogenase  adrenal  enzymes.  An 
attenuated  or  nonclassic  form  of  congenital  adrenal 
hyperplasia  may  present  in  adolescence  or  young  adult- 
hood.4-5  A partial  deficiency  of  the  2 1 -hydroxylase 
enzyme  is  the  most  common  form  of  nonclassic  congen- 
ital adrenal  hyperplasia.  Decreased  21 -hydroxylase 
activity  leads  to  increased  concentrations  of  17a- 
hydroxyprogesterone,  which  in  turn  is  converted  to 
testosterone. 

Idiopathic  hirsutism  is  found  in  50%  of  women  eval- 
uated for  hirsutism.  Idiopathic  hirsutism  is  defined  by 
normal  physical  and  laboratory  findings  in  women  with 
the  onset  of  excessive  hair  growth  in  puberty  or  young 
adulthood.  They  do  not  have  signs  of  virilization  and 
manifest  a slow  progression  of  their  hirsutism.  Increased 
sensitivity  of  the  hair  follicles  to  normal  circulating 
androgens  is  thought  to  cause  the  hirsute  state. 

History  and  Physical  Examination 

The  primary  goal  of  the  history  and  physical  exami- 
nation is  to  identify  patients  in  whom  hirsutism  is  the 
cutaneous  manifestation  of  a serious  underlying  disease. 
Hirsutism  due  to  the  polycystic  ovary  syndrome  or  idio- 
pathic causes  typically  begin  between  the  ages  of  15  and 
25  years  and  progresses  slowly.  Symptoms  starting  later 
in  life,  coupled  with  a rapid  progression,  suggest  a more 
serious  underlying  disorder,  such  as  an  ovarian  or  adren- 
al tumor  or  Cushing’s  syndrome.  The  exception  is  peri- 
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menopausal  women  who  may  have  more  hair  growth  in 
their  perimenopausal  years  due  to  an  increased  produc- 
tion of  adrenal  androgens.  Women  with  greater  eleva- 
tions in  androgen  levels  have  virilizing  symptoms  such 
as  balding,  deepening  of  the  voice,  increased  libido,  or 
decreased  body  fat.  Virilization  is  not  typical  of  idio- 
pathic hirsutism  or  the  polycystic  ovary  syndrome  and 
suggests  a more  serious  disorder.  Women  should  be 
carefully  questioned  about  symptoms  associated  with 
specific  underlying  diseases.  For  example,  those  with 
the  polycystic  ovary  syndrome  may  have  amenorrhea, 
oligomenorrhea,  infertility,  or  obesity.  A recent  weight 
gain  with  a Cushingoid  body  habitus  and  hypertension 
suggests  Cushing’s  syndrome,  whereas  flank  pain  or  a 
mass  coupled  with  weight  loss  may  be  due  to  an  adren- 
al cancer.  Finally,  the  use  of  prescribed  medications  or 
anabolic  steroids  should  be  carefully  reviewed. 

The  examination  is  directed  at  documenting  the 
extent  and  distribution  of  terminal  hair  and  uncovering 
any  clues  as  to  an  underlying  cause.  Hirsutism  can  be 
quantitated  by  the  use  of  the  Ferriman  and  Gallwey 
score.6  The  extent  of  hirsutism  is  evaluated  in  nine  body 
areas — upper  lip,  chin,  chest,  upper  arms,  upper 
abdomen,  lower  abdomen,  thighs,  and  upper  and  lower 
back — and  each  area  is  given  a point  score  of  0 (no  hir- 
sutism) to  4 (overtly  virile).  A total  score  of  8 or  higher 
is  consistent  with  the  diagnosis  of  hirsutism.  Physical 
findings  of  virilization  include  receded  temporal  hair, 
increased  laryngeal  size,  decreased  body  fat,  atrophied 
breasts,  masculine  musculature,  and  clitoromegaly  (a 
clitoris  of  greater  than  1.0  cm  in  diameter).  Patients  with 
Cushing’s  syndrome  may  have  acne,  purple  striae,  or 
centripetal  obesity.  A bimanual  pelvic  examination  is 
done  to  exclude  an  ovarian  mass,  which  is  found  in 
about  half  of  women  with  ovarian  tumors,  or  enlarged 
ovaries  (polycystic  ovary  syndrome). 

Laboratory  Evaluation 

In  women  who  are  presumed  to  have  the  polycystic 
ovary  syndrome  or  idiopathic  hirsutism,  only  a limited 
laboratory  evaluation  is  required.  For  women  with  sus- 
picious historical  or  physical  findings,  a more  extensive 
laboratory  evaluation  is  done  to  exclude  androgen- 
secreting  adrenal  or  ovarian  tumors,  Cushing’s  syn- 
drome, or  the  nonclassic  form  of  congenital  adrenal 
hyperplasia.  The  two  most  important  screening  tests  are 
measurements  of  total  serum  testosterone  and  DHEAS 
levels.  Testosterone  levels  of  greater  than  7 nmol  per 
liter  (2.0  ng  per  ml)  suggest  the  presence  of  an  andro- 
gen-secreting ovarian  or  adrenal  tumor,  and  DHEAS 
levels  of  greater  than  19  |xmol  per  liter  (700  p.g  per  dl) 
suggest  an  adrenal  tumor.7  Elevations  of  testosterone  and 
DHEAS  levels  to  this  degree  are  not  specific  for  a neo- 
plastic cause,  as  they  can  also  be  found  in  50%  of 
women  with  benign  disorders.  Testosterone  and  DHEAS 
levels  below  these  thresholds,  however,  essentially 
exclude  an  androgen-secreting  tumor.  For  women  with 
abnormally  elevated  testosterone  levels  and  normal 
DHEAS  levels,  a search  for  an  ovarian  tumor  is  begun 


with  ultrasonography,  computed  tomography  (CT),  or 
magnetic  resonance  imaging  (MRI)  of  the  pelvis.  If  both 
testosterone  and  DHEAS  levels  are  abnormally  elevated, 
then  a radiologic  evaluation  of  the  adrenal  glands  is  per- 
formed with  MRI  or  CT. 

To  exclude  the  possibility  of  Cushing’s  syndrome,  a 
24-hour  urine  specimen  is  collected  and  submitted  for 
free  cortisol  determination.  A urine  free  cortisol  concen- 
tration of  greater  than  275  nmol  per  day  (100  p.g  per  24 
hours)  is  considered  abnormal.  Alternatively,  the  patient 
may  be  given  an  overnight  dexamethasone  suppression 
test  in  which  I mg  of  dexamethasone  (2  mg  for  obese 
women)  is  given  orally  at  1 1 pm,  with  a serum  cortisol 
level  measured  at  8 am  the  next  morning.  Normally,  dex- 
amethasone will  suppress  cortisol  values  to  less  than  140 
nmol  per  liter  (5  p.g  per  dl).  Women  having  a nonsup- 
pressed  serum  cortisol  level  or  abnormal  urinary  free 
cortisol  concentrations  are  referred  for  complete 
endocrinologic  evaluation.  To  evaluate  for  21 -hydroxy- 
lase-deficient nonclassic  congenital  adrenal  hyperpla- 
sia, a morning  plasma  17a-hydroxyprogesterone  level  is 
measured.  A 1 7a-hydroxyprogesterone  level  of  6.0 
nmol  per  liter  (2.0  ng  per  ml)  or  lower  rules  out  this 
adrenal  gland  deficiency.5  A women  with  a 17a-hydroxy- 
progesterone  level  above  6.0  nmol  per  liter  should  be 
referred  for  adrenocorticotropic  hormone  (ACTH:  corti- 
cotropin )-stimulated  testing. 

The  diagnosis  of  the  polycystic  ovary  syndrome  can 
be  confirmed  with  laboratory  determinations  of  serum 
testosterone,  DHEAS,  LH,  and  FSH  levels.  In  the  poly- 
cystic ovarian  syndrome,  the  total  testosterone  level  is 
modestly  elevated  in  40%  to  60%  of  patients.  In  women 
found  to  have  normal  testosterone  levels,  the  levels  of 
free  testosterone  will  usually  be  elevated.  The  DHEAS 
level  is  normal  or  occasionally  slightly  elevated,  and  the 
LH:FSH  ratio  is  usually  greater  than  2.5.  Pelvic  ultra- 
sonography is  not  required  unless  an  ovarian  mass  is 
found  on  pelvic  examination;  however,  in  obese  women 
in  whom  the  pelvic  examination  is  difficult,  an  ultra- 
sonogram may  be  helpful.  Enlarged  polycystic  ovaries 
are  found  infrequently  and  usually  in  women  who  man- 
ifest other  features  of  the  polycystic  ovary  syndrome, 
such  as  obesity,  oligomenorrhea,  or  amenorrhea. 

Treatment 

Mechanical  methods  of  hair  removal  are  an  effective 
adjunct  for  the  control  of  hirsutism  and  may  be  the  most 
appropriate  therapy  for  women  with  limited  areas  of 
unwanted  hair  growth.  For  women  with  widespread  hir- 
sutism, combining  medical  therapy  with  shaving,  pluck- 
ing, waxing,  or  electrolysis  can  result  in  a more  rapid 
response.  In  addition,  women  who  have  previously 
abandoned  these  physical  methods  may  wish  to  resume 
these  measures  after  medical  therapy  has  slowed  the  rate 
of  new  hair  growth.  The  most  common  adverse  effects 
are  skin  irritation  (bleaching,  chemical  depilatories),  pit- 
ting or  scarring  (electrolysis),  or  folliculitis  (plucking, 
waxing).  Shaving  is  considered  the  safest  method  ot 
temporary  hair  removal  and,  contrary  to  popular  belief. 
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once  hair  is  shaved,  it  does  not  return  in  a darker  or 
thicker  state. 

For  women  found  to  have  an  ovarian  or  adrenal  tumor, 
Cushing’s  syndrome,  or  21 -hydroxylase-deficient  non- 
classic congenital  adrenal  hyperplasia,  appropriate  refer- 
ral should  be  made  for  specific  therapy.  Most  women’s 
hirsutism  will  be  caused  by  the  polycystic  ovary  syn- 
drome or  idiopathic  causes,  and  medical  therapy  can  be 
offered.  Treatment  is  more  effective  at  preventing  further 
hair  growth  than  reversing  long-established  hirsutism, 
and  therefore,  women  with  the  recent  onset  of  hirsutism 
are  more  likely  to  respond  to  treatment  than  those  with 
long-standing  hirsutism.  In  addition,  because  hair  growth 
is  inherently  a slow  process,  patients  are  advised  that  an 
observable  response  may  not  be  evident  in  the  first  three 
to  six  months.  Finally,  determining  a therapeutic 
response  is  often  difficult.  Although  the  Ferriman- 
Gallwey  score  is  useful,  it  is  often  cumbersome  and 
hampered  by  the  concomitant  use  of  mechanical  methods 
of  hair  removal.  A patient’s  subjective  evaluation  of  her 
hair  growth  may  be  the  only  measure  of  successful  ther- 
apy, with  often  the  most  useful  measure  of  success  being 
a reduction  in  the  time  a woman  spends  removing 
unwanted  hair. 

Medical  therapy  for  hirsutism  may  be  directed  at  sev- 
eral levels  (Table  2).  Drugs  can  suppress  ovarian  or 
adrenal  androgen  secretion  or  block  the  action  of  andro- 
gens in  target  hair  follicles.  If  a hormone  abnormality 
has  been  determined,  then  therapy  is  directed  at  revers- 
ing that  abnormality.  For  example,  a woman  with  an  ele- 
vated testosterone  level  is  given  drugs  that  suppress 
ovarian  androgen  production.  Women  with  normal 
testosterone  concentrations  are  presumed  to  have  an 
increased  end-organ  sensitivity  to  androgens  and  there- 
fore are  more  likely  to  respond  to  drugs  that  antagonize 
the  tissue  effects  of  androgens. 

Suppressing  Ovarian  Androgen  Production 

Oral  contraceptives  are  the  most  commonly  used 
method  to  suppress  ovarian  androgen  production. 
Progestins  inhibit  gonadotropin  secretion,  thereby 
reducing  ovarian-stimulated  androgen  secretion.  The 
estrogen  component  stimulates  the  hepatic  synthesis  of 
SHBG,  which  binds  circulating  testosterone,  and  lowers 
the  amount  of  free  testosterone  available  to  hair  follicles. 
This  is  especially  helpful  in  women  with  the  polycystic 
ovary  syndrome  who  often  have  lower  SHBG  levels. 

When  prescribing  oral  contraceptives,  clinicians  must 
be  aware  of  the  possible  androgenic  activity  of  the  prog- 
estational component.  19-Nortestosterone  derivatives, 
such  as  norgestrel,  norethindrone,  levonorgestrel,  and  to 
a lesser  extent,  ethynodiol  diacetate  and  lynestrenol, 
show  partial  androgen  activity,  especially  at  higher 
doses.8  The  dose  of  these  progestins  should  be  kept  to  a 
minimum.  The  use  of  a combination  of  ethinyl  estradiol 
(35  p.g)  and  ethynodiol  diacetate  (1  mg)  found  in 
Demulen  1/35  has  often  been  recommended  for  this  rea- 
son. Newer  progestins,  such  as  desogestrel,  gestogen, 
and  norgestimate,  have  no  important  androgenic  activity 


TABLE  2 .—Medical  Management  of  Hirsutism 

Diagnosis 

Medication  (Proprietary  Name) 

Ovarian  androgen  suppression  . . 

. Oral  contraceptives 

Adrenal  androgen  suppression  . . 

GnRH  agonist 

Depot  leuprolide  (Lupron  Depot) 
Nafarelin  acetate  (Synarel) 
Cyproterone  acetate*  (Androcur, 
Diane) 

. Glucocorticoids 

5a-Reductase  inhibitors!  

. Finasteride  (Proscar) 

Antiandrogens 

. Spironolactone  (Aldactone) 

GnRH  = gonadotropin-releasing  hormone 

Cyproterone  acetate*  (Androcur, 
Diane) 

*Not  available  in  the  United  States. 

tlnhibition  of  testosterone  to  dihydrotestosterone. 

and  should  be  advantageous  in  treating  hirsute  women. 
Oral  contraceptives  combining  low-dose  estrogen  and 
these  nonandrogenic  progestins  include  Desogen, 
Ortho-Cept,  Ortho-Cyclen,  and  Ortho  Tri-Cyclen. 
Although  these  oral  contraceptives  offer  a theoretic 
advantage,  comparisons  of  different  oral  contraceptives 
with  regards  to  their  effects  on  hirsutism  are  lacking. 

The  response  to  oral  contraceptive  use  varies,  but  it  is 
more  likely  to  occur  in  women  with  elevated  testos- 
terone levels.  The  efficacy  of  oral  contraceptive  use  for 
the  treatment  of  hirsutism  has  recently  been  questioned. 9 
It  may  be  that  a few  hirsute  women  will  have  substantial 
improvement  with  oral  contraceptive  treatment  alone. 
Until  further  studies  are  available,  oral  contraceptives 
continue  to  be  a first-line  treatment  for  the  majority  of 
women  with  hirsutism.  These  hormones  have  the  added 
benefits  of  regulating  menses  and  ensuring  contracep- 
tion in  women  taking  antiandrogens. 

Gonadotropin-releasing  hormone  (GnRH)  agonists 
used  long  term  can  suppress  ovarian  androgen  produc- 
tion in  hirsute  women.  The  long-term  use  of  these  ago- 
nists alone,  however,  often  leads  to  hypoestrogenic  side 
effects  such  as  hot  Hashes,  osteoporosis,  and  urogenital 
atrophy.  Therefore,  they  are  combined  with  oral  contra- 
ceptives or  conjugated  estrogens  and  progestins  in  the 
treatment  of  hirsutism.1011  The  GnRH  agonists  used  in 
the  treatment  of  hirsutism  include  nafarelin  acetate  as  an 
intranasal  spray  given  400  p.g  twice  a day,  or  depot 
leuprolide  acetate,  3.75  mg  monthly.  The  use  of  GnRH 
agonists  for  the  treatment  of  hirsutism  is  severely  limit- 
ed by  cost,  and  therefore  therapy  with  GnRH  agonists 
should  be  reserved  for  moderate  to  severe  hirsutism  that 
is  unresponsive  to  oral  contraceptive  alone  or  combined 
with  antiandrogens. 

Adrenal  Androgen  Suppression 

Glucocorticoids  are  used  to  suppress  ACTH-stimulat- 
ed  adrenal  androgen  production  and  therefore  are  useful 
for  patients  with  the  nonclassic  form  of  congenital 
adrenal  hyperplasia.  Treatment  may  be  initiated  with 
dexamethasone,  0.25  to  0.5  mg;  prednisone,  2.5  to  5.0 
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mg;  or  hydrocortisone,  10  to  20  mg.  Glucocorticoids  are 
administered  in  the  evening  or  at  bedtime  to  suppress  the 
nightly  ACTH  surge. 

5ot-Reductase  Inhibitors 

Finasteride  is  the  only  5a-reductase  inhibitor  avail- 
able in  the  United  States.  Finasteride  blocks  the  conver- 
sion of  testosterone  to  dihydrotestosterone,  thereby 
inhibiting  the  androgen  effects  on  the  hair  follicle. 
Finasteride  has  been  approved  by  the  Food  and  Drug 
Administration  (FDA)  for  the  treatment  of  benign  pro- 
static hypertrophy,  but  not  for  hirsutism.  Studies  have 
compared  the  use  of  finasteride  with  that  of  spironolac- 
tone (an  antiandrogen)  and  found  them  to  have  equal 
effectiveness  in  the  treatment  of  hirsutism. 12  The  use  of 
both  finasteride  and  spironolactone  decreased  terminal 
hair  diameters  by  14%  and  improved  the  Ferriman- 
Gallwey  scores  by  11%.  Finasteride  use  is  well  tolerat- 
ed, but  studies  of  animals  have  reported  ambiguous  gen- 
italia in  male  offspring  of  treated  females,  and  therefore 
finasteride  should  not  be  used  during  pregnancy  and 
should  be  combined  with  a reliable  method  of  contra- 
ception, such  as  oral  contraceptives. 

Antiandrogens 

One  of  the  most  useful  group  of  medications  for  the 
treatment  of  hirsutism  are  the  antiandrogens.  These  drugs 
competitively  inhibit  the  binding  of  testosterone  and 
dihydrotestosterone  to  their  respective  receptors.  The 
most  commonly  used  antiandrogen  is  spironolactone, 
which  is  an  aldosterone  antagonist  commonly  used  as  a 
potassium-sparing  diuretic.  Spironolactone  has  the  addi- 
tional property  of  competitively  binding  to  dihy- 
drotestosterone receptors,  thus  limiting  the  response  of 
tissues  to  endogenous  androgens.  Although  not  approved 
by  the  FDA  for  the  treatment  of  hirsutism,  several  stud- 
ies have  shown  it  to  be  an  effective  drug  for  this  indica- 


tion.IWJ  Therapy  is  started  with  a dosage  of  50  mg  twice 
a day,  which  is  then  increased  to  100  mg  twice  a day  if 
no  response  is  seen  after  three  months.  Half  to  three  quar- 
ters of  women  will  have  a noticeable  improvement  with 
spironolactone.  Adverse  effects  are  more  common  at 
higher  doses  and  include  irregular  menses  (25%),  gas- 
trointestinal cramping,  diarrhea,  nausea,  lethargy,  and 
headache.  Hyperkalemia  may  occur,  especially  in  elderly 
women,  in  women  with  diabetes  mellitus,  or  if  taken  with 
other  drugs  that  may  increase  serum  potassium  levels 
(angiotensin-converting  enzyme  inhibitors).  Therefore, 
periodic  monitoring  of  serum  potassium  levels  is  recom- 
mended. Spironolactone  should  not  be  used  in  pregnan- 
cy, and  appropriate  contraception  must  be  recommended. 
Combinations  of  oral  contraceptives  and  spironolactone 
are,  therefore,  commonly  prescribed  for  the  treatment  of 
hirsutism,  to  ensure  contraception,  and  to  regulate  the 
menses. 

Flutamide  is  a potent,  nonsteroidal,  selective  antian- 
drogen without  progestational  or  estrogenic  activity  that 
has  been  effective  in  the  treatment  of  hirsutism.” 
Flutamide  is  given  at  a dosage  of  250  mg  twice  a day 
combined  with  an  estrogen-containing  oral  contracep- 
tive. Adverse  effects  include  dry  skin  and  increased 
appetite.  A major  concern  with  flutamide  is  a potential- 
ly fatal  drug-induced  hepatitis  that  occurs  in  0.5%  of 
patients  given  this  drug.  Flutamide  use  can  also  cause 
ambiguous  genitalia  in  male  offspring,  and  therefore, 
contraception  must  be  maintained.  Its  use  is  not  recom- 
mended for  the  routine  treatment  of  hirsutism  due  to  its 
expense  and  possible  toxic  side  effects. 

Cyproterone  acetate  has  properties  of  both  a potent 
progestin  and  a moderately  potent  antiandrogen. 
Cyproterone  acetate,  therefore,  acts  at  two  levels  in  the 
pathophysiologic  process  of  hirsutism.  It  competitively 
inhibits  the  binding  of  dihydrotestosterone  to  its  cyto- 
plasmic receptor  and  also  inhibits  gonadotropin  secre- 


TABLE  3.— Guidelines  for  the  Treatment  of  Hirsutism 

Diagnosis 

Initial  Therapy,  Dosage * 

Alternative  Therapy  Dosage * 

Polycystic  ovary  syndrome  

Oral  contraceptives  (Demulen  1/35,  Desogen,  Ortho-Cept, 

Finasteride  (Proscar),  5 mg  qd 

Ortho-Cyden,  or  Ortho  Tri-Cyden) 

GnRH  agonist  (Lupron  Depot), 

Spironolactone  (Aldactone),  50  to  100  mg  bid 

3.75  mg  monthly 

Idiopathic  

Oral  contraceptives  (Demulen  1 / 35,  Desogen,  Ortho-Cept, 
Ortho-Cyden,  or  Ortho  Tri-Cyden) 

Finasteride  (Proscar),  5 mg  qd 

Spironolactone  (Aldactone),  50  to  100  mg  bid 

GnRH  agonist  (Lupron  Depot), 
3.75  mg  monthly 

Nonclassic  congenital  adrenal  hyperplasia  . . . 

Glucocorticoids:  prednisone,  5 mg  qhs;  or  dexamethasone,  0.25  mg  qhs 

Cushing's  syndrome 

Surgical  excision  of  ACTH-secreting  pituitary  adenoma  or  ectopic 
ACTH-secreting  tumor;  adrenalectomy  for  adrenal  hyperplasia 

Adrenal  tumor 

Surgical  excision 

Ovarian  tumor 

Surgical  excision 

Drug-induced 

Discontinue  medication 

ACTH  = adrenocorticotropic  hormone,  bid  = twice  a day,  GnRH 

= gonadotropin-releasing  hormone,  qd  = daily  qhs  = every  night  at  bedtime 

’Proprietary  names  are  given  in  parentheses.  Demulen  1/35-21  (CD  Searle  & Co)  contains  ethynodiol  diacetate,  1 mg,  and  ethinyl  estradiol,  35  |xg.  Desogen  (Organon  Inc)  contains  desogestrel,  0,15  mg, 
and  ethinyl  estradiol,  0.03  mg.  Ortho-Cept  21  (Ortho  Pharmaceutical  Corp)  contains  desogestrel,  0.15  mg,  and  ethinyl  estradiol,  0.03  mg.  Ortho-Cyden  21  (Ortho  Pharmaceutical  Corp)  contains  norgestimate, 
0.25  mg,  and  ethinyl  estradiol,  0.035  mg.  Ortho-Tricyden  (Ortho  Pharmaceutical  Corp)  contains  norgestimate,  0.18  mg,  and  ethinyl  estradiol,  0.035  mg.  Lupron  Depot  (TAP  Pharmaceuticals)  contains  3.75  mg 

of  leuprolide  acetate. 
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tion  because  of  its  progestational  properties.'5,16  An  oral 
contraceptive  using  cyproterone  acetate  as  the  progestin 
would  appear  to  be  well  suited  for  the  treatment  of  hir- 
sutism. Cyproterone  acetate  is  not  available  in  the 
United  States  in  any  form,  but  it  is  available  as  a single 
agent  (Androcur)  or  combined  with  estrogen  in  an  oral 
contraceptive  (35  or  50  p,g  of  ethinyl  estradiol  and  2 mg 
of  cyproterone  acetate)  in  Europe,  Canada,  and  Mexico 
(see  Table  2).  Drug-induced  hepatitis  is  a rare  complica- 
tion that  may  require  periodic  monitoring  of  liver 
enzyme  levels. 

Treatment  Guidelines 

Initial  therapy  for  women  with  hirsutism  due  to  the 
polycystic  ovary  syndrome  or  idiopathic  causes  can  be 
started  with  spironolactone  or  oral  contraceptives  (Table 
3).  Certainly,  in  women  with  menstrual  irregularities  or 
contraceptive  concerns,  oral  contraceptives  are  consid- 
ered a first-line  agent.  Spironolactone  is  generally  well 
tolerated  and  usually  efficacious.  Women  who  are  intol- 
erant or  nonresponsive  to  spironolactone  use  may  be 
given  a trial  of  finasteride  combined  with  an  estrogen- 
containing  oral  contraceptive.  In  women  with  severe  hir- 
sutism who  are  not  responsive  to  the  use  of  antiandro- 
gens, oral  contraceptives,  and  finasteride,  the  use  of 
GnRH  agonists  should  be  considered.  Finally,  if  hir- 
sutism continues  or  worsens  despite  these  treatment 
modalities,  the  clinician  should  consider  reevaluating  for 
a serious  underlying  disorder. 
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What  We  See  Most,  We 
Understand  Least 

Hirsutism  can  be  defined  as  the  presence  of  excessive 
terminal  hair  in  a woman  in  areas  typically  associated 
with  male  sexual  hair  growth.  It  is  a sensitive  marker  for 
increased  androgen  action  and  can  be  found  in  combina- 
tion with  other  clinical  features  of  hyperandrogenism  in- 
cluding acne  and  male  pattern  hair  loss.  The  Ferriman  and 
Gallwey  score  is  the  conventional  and  most  widely  used 
method  to  objectively  document  the  degree  of  hirsutism.1 
We  recommend  that  it  be  used  whenever  assessing  a 
patient  with  hirsutism.  Before  deciding  if  a woman  has 
hirsutism,  her  ethnic  origin  should  be  taken  into  consider- 
ation. It  should  be  remembered  that  a genetic  predisposi- 
tion to  the  development  of  terminal  hair  (because  of 
inherited  differences  in  5a-reductase  activity)  varies  with 
ethnic  origin.  Clearly,  what  may  be  considered  hirsutism 
for  a Scandinavian  woman  may  well  be  within  the  normal 
limits  for  a woman  from  the  Middle  East  or  the  Mediter- 
ranean region. 

Androgens  are  cholesterol-derived  C19  steroids  that 
are  principally  secreted  from  the  ovaries  and  adrenal  cor- 
tex. In  addition,  small  amounts  may  be  produced  through 
conversion  from  other  steroids  in  tissues  such  as  the  liver, 
muscle,  and  fat.  Under  normal  circumstances,  testosterone 
is  the  major  biologically  active  circulating  androgen,  and 
the  vast  majority  of  it  in  the  circulation  is  bound  to  sex 
hormone-binding  globulin  (SHBG).  Because  only  the  free 
component  of  a steroid  hormone  is  functionally  active,  the 
level  of  SHBG  and,  to  a lesser  degree  albumin,  can  have  a 
profound  influence  on  the  activity  of  testosterone  and 
other  androgens.  For  example,  a small  decrease  in  SHBG 
in  the  presence  of  a constant  concentration  of  total  testos- 
terone, as  found  in  obesity,  can  produce  a state  of  clinical 
hyperandrogenism.  Conversely,  through  hepatic  effects, 
estrogens  can  increase  SHBG  and  hence  lead  to  a decrease 
in  free  testosterone  levels.  This  can  be  used  clinically  to 
treat  symptomatic  hyperandrogenism. 

Due  to  5a-reductase  activity  at  the  level  of  the  hair  fol- 
licle, testosterone,  androstenedione,  and  to  a lesser  extent, 
other  unbound  circulating  androgens  are  converted  to  di- 
hydrotestosterone, a highly  potent  androgen.  This  then 
acts  by  androgen  receptors  on  the  pilosebaceous  unit  to 
promote  terminal  hair  growth.  Areas  of  the  body  that  have 
high  levels  of  5a-reductase  activity  are  particularly  sensi- 
tive to  the  effects  of  androgens.  These  normally  include 
the  pubic  and  axillary  regions.  In  the  presence  of  high  an- 
drogen levels  or  increased  5a-reductase  activity,  however, 
terminal  hair  growth  in  other,  typically  male,  areas  may 
ensue.  These  include  the  face,  chest,  lower  abdomen,  up- 
per thighs,  and  back.  The  development  of  hirsutism,  there- 
fore, is  dependent  not  only  on  the  concentrations  of  free 
C19  steroids,  but  also  on  the  degree  of  5a-reductase  activ- 
ity and  the  presence  of  functioning  androgen  receptors. 

Despite  being  the  most  common  endocrinopathy  of 


women  during  the  reproductive  years,  the  polycystic 
ovary  syndrome  is  also  the  least  understood  cause  of  hir- 
sutism. Stein  and  Leventhal  were  the  first  to  describe  the 
syndrome  of  hirsutism,  amenorrhea,  and  obesity  in  asso- 
ciation with  sclerocystic  ovaries.2  Since  this  initial  de- 
scription in  1935,  there  has  been  much  debate  regarding 
virtually  every  feature  of  this  syndrome.  Even  the  funda- 
mental aspects,  such  as  its  precise  definition,  are  disputed. 
In  reality,  it  is  probable  that  the  polycystic  ovary  syn- 
drome represents  a heterogeneous  spectrum  of  disorders 
rather  than  a single  disease. 

The  definition  of  the  polycystic  ovary  syndrome  most 
prevalent  in  North  America  is  a clinical  one  that  relies  on 
evidence  of  chronic  anovulation  with  hyperandrogenism. 
Although  this  may  be  associated  with  mild  elevations  in 
serum  prolactin,  dehydroepiandrosterone-sulfate  (DHEAS), 
and  testosterone  concentrations,  specific  pituitary,  adrenal, 
and  ovarian  conditions  should  be  excluded  before  making 
the  diagnosis.  It  is  often  helpful  to  think  of  the  polycystic 
ovary  syndrome  as  a diagnosis  of  exclusion,  and  it  should 
be  noted  that  the  appearance  of  polycystic  ovaries  is  not  re- 
quired. When  using  this  definition,  estimates  of  its  preva- 
lence range  from  5%  to  10%. 

The  health  consequences  of  the  polycystic  ovary  syn- 
drome are  varied  and  are  thought  to  largely  result  from  ei- 
ther the  excess  production  of  luteinizing  hormone, 
androgens,  insulin,  or  unopposed  noncycling  estrogens. 
Women  with  this  syndrome  may  present  with  a number  of 
complaints  including  hirsutism,  infertility,  obesity,  irreg- 
ular bleeding,  amenorrhea,  recurrent  pregnancy  loss, 
acne,  and  hair  loss. 

Most  women  with  the  polycystic  ovary  syndrome 
have  an  element  of  insulin  resistance.  The  degree  of  this 
resistance  is  only  partly  related  to  the  body  mass  index 
because  even  nonobese  women  with  this  syndrome  can  be 
affected.  The  resultant  hyperinsulinemia  has  two  impor- 
tant effects:  there  is  increased  stimulation  of  ovarian  theca 
cell  androgen  production  by  both  insulin  and  insulinlike 
growth  factor  receptors,  and  there  is  a lowering  of  SHBG 
levels.  Indeed,  the  correlation  between  SHBG  levels  and 
the  degree  of  insulin  resistance  is  pronounced.  The  con- 
sequence of  these  two  insulin-mediated  effects  is  to  in- 
crease the  availability  of  bioactive  androgen. 

Occasionally  women  with  the  polycystic  ovary  syn- 
drome have  mild  elevations  of  adrenal  androgen  (DHEAS) 
levels.  It  can  be  postulated  that  in  these  cases.  DHEAS  can 
be  used  as  substrate  in  the  ovary  for  the  production  of  more 
potent  androgens. 

Unopposed  estrogenic  stimulation  of  the  endometrium 
can  result  in  endometrial  hyperplasia  or  cancer.  Cases  of 
endometrial  cancer  have  been  reported  in  women  as 
young  as  17  years  and  typically  occur  in  obese  persons. 
Furthermore,  it  has  been  reported  that  as  many  as  a quar- 
ter of  patients  with  endometrial  carcinoma  younger  than 
40  years  have  the  polycystic  ovary  syndrome.  Fortunately, 
the  tumors  are  invariably  well-differentiated  adenocarci- 
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nomas,  and  because  of  this,  they  are  usually  at  an  early 
stage  at  diagnosis.  It  is  postulated  that  unopposed  estro- 
gen also  leads  to  hyperprolactinemia  in  about  25%  and 
galactorrhea  in  13%  of  women  with  the  polycystic  ovary 
syndrome. 

Other  long-term  health  consequences  of  the  polycystic 
ovary  syndrome  include  a markedly  increased  risk  for  car- 
diovascular disease,  with  an  estimated  1 1-fold  increased 
risk  of  myocardial  infarction  between  the  ages  of  50  and  61 
years.  Recent  preliminary  reports  also  suggest  an  increased 
risk  of  breast  cancer  in  women  with  this  syndrome. 

Because  the  cause  of  this  common  syndrome  is  un- 
known, it  is  not  surprising  that  there  is  no  specific  treat- 
ment for  it.  It  is  clear  that  because  of  the  many  serious 
health  problems  attributable  to  the  polycystic  ovary  syn- 
drome, the  management  of  a patient  with  this  condition 
requires  attention  not  just  to  the  immediate  complaints, 
but  also  to  the  prevention  of  long-term  sequelae.  Patient 
education  is  of  paramount  importance  if  long-term  com- 
pliance is  to  be  achieved. 

In  Europe,  the  antiandrogen  cyproterone  acetate  is  one 
of  the  most  commonly  employed  treatments  of  hirsutism 
associated  with  the  polycystic  ovary  syndrome.  It  has 
progestogenic  activity  and  is  combined  with  ethinyl  estra- 
diol in  a combined  oral  contraceptive  (Diane).  In  North 
America,  cyproterone  acetate  is  unavailable,  and  spirono- 
lactone, a mineralocorticoid  antagonist  with  androgen 
receptor-blocking  activity,  is  used  extensively.  Flutamide, 
another  antiandrogen,  and  finasteride,  a specific  5a- 
reductase  inhibitor,  have  been  reported  to  have  good  effect 
in  the  treatment  of  hirsutism  associated  with  the  polycys- 
tic ovary  syndrome.  For  the  optimal  efficacy  of  spironolac- 
tone and  flutamide  treatments,  these  drugs  are  often 
prescribed  with  a combined  oral  contraceptive  pill.  If 
oligomenorrhea  or  amenorrhea  is  present,  the  addition  of 
an  oral  contraceptive  pill  will  also  eliminate  the  increased 
risk  of  endometrial  cancer.  Maximal  effects  with  any  of 
the  above  forms  of  therapy  take  in  excess  of  four  months 
to  manifest  clinically.  Hence,  it  should  be  recommended 
that  patients  wait  at  least  this  long  to  allow  the  cessation  of 
new  terminal  hair  growth  before  undergoing  physical 
forms  of  hair  removal  to  remove  any  pretreatment  un- 
wanted hair. 

Correcting  obesity  can  further  augment  the  therapeu- 
tic results.  In  one  long-term  noncontrolled  prospective 
study  of  obese  women  with  the  polycystic  ovary  syn- 
drome, a 5%  reduction  in  body  weight  led  to  a decrease 
in  serum  insulin  and  free  testosterone  levels  and  a rise  in 
SHBG  levels.3  This  group  was  also  substantially  more 
likely  to  have  improvement  in  reproductive  function,  as 
documented  by  more  regular  menstrual  cycles  and  im- 
proved pregnancy  rates,  than  those  women  who  lost  less 
than  5%  of  their  baseline  weight. 

The  differential  diagnosis  of  hirsutism  includes  a 
number  of  other  conditions.  Unless  the  physician  specifi- 
cally explores  the  possibility  of  each  of  these,  the  correct 
diagnosis  will  not  be  made.  For  example,  treating  a 
woman  with  the  complaints  of  hirsutism,  obesity,  and 
menstrual  irregularity  with  oral  contraceptives  because  of 


the  presumed  diagnosis  of  the  polycystic  ovary  syndrome 
would  not  be  appropriate  if  she  has  the  Cushing’s  syn- 
drome. In  this  issue  of  the  journal,  Roland  Sakiyama, 
MD,  presents  an  overview  of  the  approach  to  patients 
with  hirsutism.4  The  possible  causes,  necessary  diagnos- 
tic evaluation,  and  treatments  are  covered  in  a systematic 
manner.  It  is  fortunate  that  most  causes  of  hirsutism  are 
relatively  benign.  Steroid-secreting  tumors  are  uncom- 
mon, even  in  a reproductive  endocrinology  clinic  setting. 
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The  Search  for  Viable  Myocardium 

Feft  ventricular  function  is  among  the  most  impor- 
tant determinants  of  long-term  prognosis  in  patients  with 
coronary  artery  disease.1  It  is  now  apparent  that  left  ven- 
tricular dysfunction  does  not  always  represent  an  irre- 
versible process,  as  was  once  thought,  but  may  be 
reversible,  at  least  in  part,  in  a large  subset  of  patients 
with  coronary  artery  disease.  Feft  ventricular  perfor- 
mance may  be  reduced  on  the  basis  of  regionally  is- 
chemic, stunned,  or  hibernating  myocardium  rather  than 
fibrosis  from  previous  myocardial  infarction.  The  detec- 
tion of  reversibly  dysfunctional  myocardium  is  clinically 
relevant  because  regional  and  global  left  ventricular  func- 
tion in  such  patients  may  improve  substantially  after 
revascularization.  A third  or  more  of  patients  with  chronic 
coronary  artery  disease  and  left  ventricular  dysfunction 
manifest  a substantial  improvement,  and  even  a return  to 
normal,  of  ventricular  function  after  bypass  surgery  or  an- 
gioplasty.3 This  improvement  in  systolic  function,  in  turn, 
translates  into  enhanced  survival.  Thus,  as  discussed  in 
the  review  by  Birnbaum  and  Kloner  elsewhere  in  this  is- 
sue of  the  Journal,3  the  recognition  that  many  patients 
with  coronary  artery  disease  and  left  ventricular  dysfunc- 
tion may  not  have  irreversibly  damaged  ventricles,  and 
the  development  of  cost-effective  imaging  techniques  to 
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identify  viable  myocardium,  have  important  clinical  im- 
plications. 

Stunning  and  Hibernation 

Two  distinct  pathophysiologic  processes,  myocardial 
stunning  and  myocardial  hibernation,  have  been  proposed 
as  the  mechanisms  for  reversible  contractile  dysfunction  in 
humans,  and  these  complex  processes  have  been  described 
in  detail  and  in  an  understandable  manner  in  Bimbaum  and 
Kloner’s  review.-’  Stunning  represents  contractile  dysfunc- 
tion after  an  episode  of  myocardial  ischemia,  resulting 
from  ischemic  injury  with  possible  superimposed  reperfu- 
sion injury.4  Hibernation,  on  the  other  hand,  does  not  repre- 
sent an  injury  but  is  thought  to  be  an  adaptive,  protective 
mechanism  by  which  the  myocardium  inhibits  its  contrac- 
tile elements  in  the  setting  of  sustained  reductions  in  blood 
flow  to  match  its  oxygen  demands  with  the  reduced  oxy- 
gen supply.5  It  is  important  to  note,  however,  that  the  dis- 
tinct definitions  of  these  terms,  in  black  and  white  on  the 
printed  page,  become  indistinct  margins  with  important 
shades  of  gray  in  many  clinical  situations.  For  example, 
acute  left  ventricular  dysfunction  after  reperfusion  therapy 
for  myocardial  infarction  could  represent  myocardial  stun- 
ning if  the  infarct-related  artery  is  widely  patent,  but  could 
also  represent  acute  hibernation  as  an  adaptive  response  to 
persistent  hypoperfusion  when  the  previously  occluded  in- 
farct-related artery  has  been  opened  but  a residual  high- 
grade,  flow-limiting  stenosis  remains. 

Similarly,  chronic  left  ventricular  dysfunction  that  im- 
proves after  revascularization  is  usually  thought  to  repre- 
sent myocardial  hibernation,  and  the  improvement  in 
function  is  considered  the  result  of  improved  blood  flow 
under  resting  conditions.5  In  some  situations,  however, 
blood  How  may  be  normal  at  rest  in  dysfunctional  my- 
ocardium. and  sustained  contractile  dysfunction  results 
from  repeated  episodes  of  reversible  ischemia  and  repeti- 
tive postischemic  stunning.'1  This  situation  will  also  im- 
prove only  if  revascularization  or  other  interventions  are 
performed  to  abolish  the  ischemic  episodes.  In  this  situa- 
tion, revascularization  does  not  improve  blood  flow  at 
rest,  as  in  the  case  of  hibernation,  but  improves  vasodila- 
tor reserve  during  stress,  thereby  reducing  the  extent  and 
magnitude  of  reversible  ischemia.  This  is  one  form  of 
stunning  in  which  myocardial  dysfunction  will  not  im- 
prove spontaneously,  and  so  spontaneous  improvement  in 
function  is  not  a prerequisite  for  stunning,  as  suggested  by 
Bimbaum  and  Kloner.3 

It  is  also  likely  that  both  hibernation  and  repetitive  stun- 
ning may  occur  together  in  the  same  patient  and  perhaps 
even  in  the  same  myocardial  region.  A myocardial  region 
that  is  hibernating  at  rest,  with  a critical  balance  of  reduced 
perfusion  and  reduced  function,  may  develop  ischemia 
during  exercise,  followed  by  a process  of  postischemic 
stunning  superimposed  on  the  baseline  hibernating  state.7 

Thus,  the  clinical  distinction  between  hibernating  myo- 
cardium, stunned  myocardium,  or  a combination  of  these 
processes  is  difficult  and  often  impossible.  Luckily,  this 
distinction  is  also  of  limited  importance.  Instead,  the  clin- 
ically important  issue  is  the  understanding  that  left  ven- 


tricular dysfunction  in  many  patients  with  coronary  artery 
disease  is  not  an  irreversible  process  related  to  fibrosis  but 
may  represent  a reversible  process  that  will  improve  if 
recognized  and  if  the  patients  are  revascularized.  Nonin- 
vasive  methods  have  evolved  during  the  past  decade  to  as- 
sess myocardial  viability  and  are  ideally  suited  for  this 
purpose.  These  include  methods  to  study  metabolic  activ- 
ity, membrane  integrity,  and  inotropic  reserve.2-7’8 

Identifying  Viable  Myocardium 

Positron  emission  tomography.  Positron  emission  to- 
mography (PET)  has  emerged  as  a promising  method  for 
demonstrating  viable  myocardium  in  patients  with  com- 
promised left  ventricular  function.  Myocardial  viability  is 
identified  by  PET  on  the  basis  of  intact  metabolic  activity 
in  regions  of  severely  underperfused  and  dysfunctional 
myocardium.  The  most  extensive  experience  thus  far  has 
been  achieved  using  fludeoxyglucose  F 18  (l8FDG)  as  a 
marker  of  regional  exogenous  glucose  use  in  such  hypo- 
perfused  regions.  In  particular,  a pattern  of  enhanced 
18FDG  uptake  in  regions  with  reduced  perfusion  (called 
the  18FDG-blood  flow  “mismatch”)  indicates  that  viable 
tissue  has  preferentially  shifted  its  metabolic  substrate  to- 
ward glucose  rather  than  fatty  acids  or  lactate.8  The  find- 
ing of  preserved  metabolic  activity  in  myocardial  regions 
with  reduced  blood  flow  has  been  demonstrated  in  a total 
of  six  studies,  involving  146  patients,  to  be  an  accurate 
clinical  marker  with  which  to  distinguish  viable  myo- 
cardium from  myocardial  fibrosis,  with  positive  and  neg- 
ative predictive  accuracies  of  82%  and  83%,  respectively, 
for  predicting  which  dysfunctional  regions  will  manifest 
improved  function  after  revascularization.7  Thus,  PET  ap- 
pears to  yield  excellent  viability  information. 

Thallous  chloride  Tl  201  imaging.  The  requirements 
for  cellular  viability  include  intact  sarcolemmal  function 
to  maintain  electrochemical  gradients  across  the  cell 
membrane,  as  well  as  preserved  metabolic  activity  to  gen- 
erate high-energy  phosphates.  These  processes  also 
require  adequate  myocardial  blood  flow  to  deliver  sub- 
strates and  wash  out  the  metabolites  of  the  metabolic 
processes.  As  the  retention  of  thallium  (thallous  chloride 
Tl  201 ) with  time  is  an  active  process  that  is  a function  of 
cell  viability  and  cell  membrane  activity,  as  well  as  blood 
flow,  thallium  should  in  theory  be  taken  up  and  retained 
by  myocardial  regions  that  also  retain  ,8FDG  and  other 
metabolic  tracers. 

The  thallium  protocols  using  single-photon  emission 
computed  tomography  (SPECT),  which  have  been  best 
adapted  for  assessing  myocardial  viability,  are  as  follows: 
thallium  reinjection  imaging,  in  which  imaging  is  re- 
peated after  a small  additional  dose  of  thallium  is  admin- 
istered at  rest  after  a period  of  redistribution  following 
stress  imaging,'’  and  thallium  imaging  without  exercise 
using  a rest-redistribution  protocol.10  It  has  been  shown  in 
13  SPECT  studies,  totaling  378  patients,  that  these  proto- 
cols each  achieve  a positive  predictive  accuracy  of  69% 
and  negative  predictive  accuracies  of  89%  and  92%.  re- 
spectively.7 In  each  of  these  protocols,  both  defect  re- 
versibility and  severity  of  the  thallium  defect  are 
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important  markers  of  viable  myocardium,  and  the  positive 
predictive  value  can  be  enhanced  considerably  by  per- 
forming a quantitative  analysis  of  defect  severity. 

Technetium  Tc  99m  sestamibi  imaging.  Unlike  thal- 
lium, technetium  Tc  99m  sestamibi  does  not  redistribute 
appreciably  after  being  administered  during  exercise  or  at 
rest.  Thus,  99mTc-sestamibi  may  have  inherent  disadvan- 
tages relative  to  thallium  for  assessing  viability.  This  con- 
cept is  supported  by  studies  showing  that  rest-exercise 
9,mTc-sestamibi  imaging  underestimates  viable  my- 
ocardium in  patients  with  chronic  coronary  artery  disease 
and  left  ventricular  dysfunction  compared  with  exercise- 
redistribution-reinjection  thallium  imaging."  Recent  data 
suggest,  however,  that  quantitative  analyses  of  regional 
99n'Tc-sestamibi  activity  after  a resting  injection  of  the 
tracer  may  increase  the  accuracy  of  sestamibi  for  identi- 
fying viable  tissue.10  Although  these  results  are  promis- 
ing, this  agent  remains  more  of  an  investigational  agent 
than  a preferred  agent  for  this  purpose. 

SPECT  metabolic  markers.  The  role  of  SPECT  imag- 
ing using  metabolic  tracers  has  been  less  extensively  stud- 
ied compared  with  the  large  number  of  studies  using 
thallium  or  99mTc-sestamibi.  Technetium-based  or  iodi- 
nated  fatty  acids  have  been  studied  in  preliminary  trials 
and  appear  promising.12  In  addition,  the  ability  to  image 
PET  tracers,  such  as  18FDG,  using  high-energy  collima- 
tors, is  a new  and  unique  application  of  current  SPECT 
technology  that  may  allow  a more  routine  use  of  PET 
metabolic  tracers  for  assessing  viability.11  The  accuracy  of 
SPECT  imaging  of  PET  tracers  for  this  purpose  has  not 
been  extensively  evaluated  to  date. 

Dobutamine  echocardiography . Previously  ischemic, 
stunned  myocardium  maintains  contractile  reserve  that 
can  be  identified  following  the  administration  of  inotropic 
agents  such  as  dopamine,  isoproterenol,  and  dobutamine, 
as  well  as  by  postextrasystolic  potentiation.  Low-dose 
dobutamine  infusion  to  enhance  regional  systolic  wall 
thickening  during  echocardiography  has  recently  been 
proposed  as  a clinical  method  to  assess  contractile  reserve 
and  has  been  applied  successfully  to  patients  after  throm- 
bolytic therapy  for  acute  myocardial  infarction  and  also  to 
patients  with  chronic  left  ventricular  dysfunction.14  The 
results  of  15  studies  of  chronic  coronary  artery  disease, 
involving  a total  of  402  patients,  indicate  that  this  method 
predicts  the  recovery  of  left  ventricular  function  after 
revascularization  with  a predictive  accuracy  virtually 
equivalent  to  that  achieved  using  PET  protocols,  with 
positive  and  negative  predictive  accuracies  of  83%  and 
81%,  respectively.7 

Clinical  Implications 

The  identification  of  viable  myocardium  has  become 
an  area  of  intense  interest  for  several  reasons.  Among 
these  is  the  unique  potential  of  nuclear  cardiology  tech- 
niques to  distinguish  viable  regions  on  the  basis  of  perfu- 
sion, cell  membrane  integrity,  and  metabolic  activity  and 
the  ability  of  dobutamine  echocardiography  to  assess  re- 
gional inotropic  reserve.  Although  the  available  data  im- 
ply that  each  of  these  methods  has  similar  diagnostic 


accuracy,  larger  scale  studies  comparing  the  use  of  PET, 
thallium,  and  dobutamine  echocardiography  are  required 
in  patients  undergoing  revascularization  to  determine  the 
relative  efficacies  of  these  methods  in  identifying  viable 
myocardium. 

The  evolving  PET  data  indicate  that  the  identification 
of  viable  myocardial  tissue  in  patients  with  coronary 
artery  disease  and  left  ventricular  dysfunction  has  several 
important,  clinically  relevant  implications.  First,  the  aug- 
mentation in  regional  systolic  function  after  revascular- 
ization, as  predicted  by  18FDG-blood  flow  mismatch, 
results  in  a substantial  and  predictable  increase  in  the 
global  left  ventricular  ejection  fraction.8  This  increase  in 
left  ventricular  ejection  fraction  after  revascularization  in 
patients  with  viable  myocardium  appears  to  translate  into 
an  improvement  in  the  prognosis.27815  Finally,  the  im- 
provement in  left  ventricular  function  after  revasculariza- 
tion in  patients  with  viable  myocardium  is  also  associated 
with  a considerable  lessening  of  symptoms  of  congestive 
heart  failure. IS  These  survival  and  function  results  have 
important  implications  in  the  management  of  patients 
with  congestive  heart  failure  because  coronary  artery  dis- 
ease accounts  for  as  much  as  80%  of  cases  of  heart  fail- 
ure in  this  country.  Although  more  definitive  data  are 
required  before  full  conclusions  can  be  drawn,  these  data 
suggest  that  patients  with  impaired  left  ventricular  func- 
tion who  have  extensive  evidence  of  underperfused  but 
viable  myocardium  are  a subgroup  of  patients  who  may 
have  substantial  improvement  in  outcome  if  identified 
and  treated  with  myocardial  revascularization.  These  pa- 
tients appear  to  have  the  potential  for  improved  left  ven- 
tricular function,  decreased  symptoms,  and  improved 
survival.  Whether  these  clinical  outcome  data  derived 
from  PET  studies  can  be  generalized  to  viability  markers 
obtained  from  thallium  imaging  or  dobutamine  echocar- 
diography awaits  further  study. 

ROBERT  O.  BONOW.  MD 
Chief,  Division  of  Cardiology 
Northwestern  University  Medical  School 
250  East  Superior  St,  Ste  524 
Chicago.  IL  60611 
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Violence  in  America 

To  the  Editor:  Laurence  D.  Chu,  MS,  and  Susan  B. 
Sorenson,  PhD,  begin  their  study  of  homicide  trends  in 
California  by  stating  that  the  United  States  leads  indus- 
trialized nations  with  the  highest  homicide  rate.1  We 
frequently  see  similar  claims  in  both  scientific  and  lay 
publications,  often  accompanied  by  statements  such  as, 
“Violence  is  as  American  as  apple  pie.”  Table  1 lists  the 
suicide  and  homicide  rates  for  all  76  nations  that  release 
these  data.2  The  figures  are  for  the  most  recent  available 
year. 

In  fact,  13  nations  admit  to  higher  homicide  rates: 
Bahamas,  Brazil,  Colombia,  Ecuador,  El  Salvador, 
Estonia,  Kazakhstan,  Kyrgyzstan,  Mexico.  Philippines, 
Puerto  Rico,  Russia,  and  Venezuela.  Belarus,  Latvia, 


Lithuania,  and  Ukraine  come  close.  (Three  nations 
including  Russia  have  both  higher  suicide  and  higher 
homicide  rates.)  Violence  is  a serious  problem:  America 
clearly  has  too  much.  Nevertheless,  the  seriousness  of  a 
problem  does  not  justify  inaccurate  statements. 

DAVID  C.  STOLINSKY,  MD 
1200  State  St,  Rm  10-421 
Los  Angeles,  CA  90033 
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TABLE  1 .—Rates  of  Suicide  and  Homicide  per  1 00,000 
Population  in  76  Nations 

Rates 

Rates 

Nation 

Suicide 

Homicide 

Nation 

Suicide 

Homicide 

Albania  

1.4 

3.9 

Korea,  South  

7.1 

1.4 

Argentina 

6.6 

5.0 

Kuwait 

0.9 

0.5 

Armenia 

2.6 

5.7 

Kyrgyzstan 

12.4 

13.9* 

Australia 

12.0 

1.6 

Latvia 

26.0* 

9.2 

Austria 

22.3* 

1.5 

Lithuania  

26.0* 

7.5 

Bahamas  

1.2 

10.8* 

Luxembourg  

15.1* 

2.1 

Bahrain  

3.1 

0.4 

Macao 

8.1 

1.9 

Barbados  

4.7 

7.1 

Malta 

5.0 

1.7 

Belarus 

20.3* 

6.9 

Martinique 

12.8* 

4.3 

Belgium 

19.3* 

1.4 

Mauritius  

13.9* 

2.1 

Brazil 

3.2 

20.2* 

Mexico  

2.4 

17.2* 

Bulgaria 

16.9* 

4.5 

Netherlands 

10.7 

1.2 

Canada  

12.8* 

2.2 

New  Zealand  

13.9* 

1.9 

Cape  Verde  

2.4 

1.7 

Nicaragua  

2.7 

5.7 

Chile  

5.6 

2.9 

Norway  

15.8* 

1.5 

China 

17.6* 

1.4 

Panama  

3.0 

5.2 

Colombia 

2.7 

74.4* 

Philippines 

0.5 

19.5* 

Costa  Rica  

4.2 

4.2 

Poland 

14.9* 

2.9 

Czechoslovakia 

17.1* 

2.1 

Portugal 

8.8 

1.5 

Denmark  

22.0* 

5.0 

Puerto  Rico 

10.0 

22.6* 

Dominican  Republic 

2.1 

4.8 

Romania  

11.6 

4.9 

Ecuador  

4.4 

10.3* 

Russia  

26.6* 

15.3* 

Egypt  

0.0 

0.5 

Sao  Tome 

0.9 

2.8 

El  Salvador 

11.3 

28.1* 

Singapore  

11.6 

1.8 

Estonia 

27.1* 

11.0* 

Slovenia 

32.3* 

2.5 

Finland 

28.8* 

3.4 

Spain 

7.5 

1.0 

France  

20.2* 

1.1 

Suriname 

13.4* 

3.6 

Germany  

16.7* 

1.2 

Sweden  

17.2* 

1.3 

Greece 

3.7 

1.4 

Switzerland  

20.8* 

5.2 

Guatemala 

0.5 

3.3 

Trinidad 

12.0 

7.7 

Guyana  

1.7 

0.3 

Ukraine  

20.6* 

8.0 

Hong  Kong  

1 3.0* 

1.8 

United  Kingdom 

8.0 

0.9 

Hungary 

38.7* 

4.0 

United  States  

12.4 

9.8 

Iceland 

10.7 

1.1 

Uruguay 

10.3 

4.4 

Ireland 

9.8 

0.6 

Venezuala 

4.8 

12.1* 

Israel  

7.3 

1.2 

Yugoslavia  

15.3* 

2.0 

Italy 

7.8 

2.9 

Zimbabwe  

7.5 

6.9 

Japan 

16.8* 

0.6 

Kazakhstan 

19.1* 

11.8* 

•Figure  exceeds  US  figures. 
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Correspondence 


* * * 


Drs  Sorenson  and  Chu  Respond 

To  the  Editor:  Dr  Stolinsky  does  not  challenge  our 
research  methods,  findings,  or  conclusions.  Instead,  he 
challenges  one  statement — the  third  sentence  of  the  arti- 
cle— that  was  properly  cited  as  findings  of  Fingerhut  and 
Kleinman  of  the  National  Center  for  Health  Statistics  as 
reported  in  The  Journal  of  the  American  Medical 
Association  {JAMA)  in  1990. ‘Thus,  it  might  be  contend- 
ed that  Stolinsky’s  quarrel  should  be  redirected  to  the 
1990  JAMA  article.  Nonetheless,  we  are  placed  in  a posi- 
tion to  defend  the  integrity  of  the  research  we  cited — an 
easy  task. 

We  would  like  to  reaffirm  that  the  sentence  and  the 
JAMA  article  in  question  addressed  homicide  risk  in 
industrialized  nations.  To  that  end,  the  introduction  of 
international  comparisons  of  suicide  rates  is  not  rele- 
vant. Second,  whereas  there  is  some  disagreement 
regarding  the  definition  of  industrialized  and  developing 
nations,  most  would  agree  that  the  13  countries  listed  by 
Stolinsky — Bahamas,  El  Salvador,  Mexico,  Philippines, 
and  so  forth — are  not  fully  industrialized  nations.  Third, 
although  there  have  been  discussions  about  changing  its 
status,  Puerto  Rico  continues  to  be  considered  a United 
States  territory,  not  an  independent  nation. 

SUSAN  B.  SORENSON.  PhD 
Professor  in  Residence 

LAWRENCE  D.  CHU.  MS 
Doctoral  Student  in  Epidemiology 

University  of  California,  Los  Angeles 
School  of  Public  Health 
10833  Le  Conte  Ave 
Los  Angeles,  CA  90095-1722 
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Do  Premedical  Students  Fear 
Being  Sued? 

To  the  Editor:  I commend  John  M.  Chuck,  MD,  for 
addressing  (in  the  March  1996  issue)  whether  or  not  pre- 
medical students  know  what  they  are  facing.1  The  raw 
data  presented  in  the  article  were  not  subjected  to  statis- 
tical quantitation,  however,  making  them  hard  to  inter- 
pret. For  example,  the  statement  that  “far  fewer  than 
half’  of  the  premedical  students  surveyed  would  be  dis- 
couraged from  pursuing  a medical  career  because  of  the 
fear  of  being  sued  is  misleading.  Of  the  84  premedical 
students  surveyed,  32  indicated  that  they  would  be  dis- 
couraged by  the  fear  of  being  sued.  When  the  z approx- 
imation and  x:  tests  are  done,  32  of  84  is  not  significant- 
ly different  from  42  of  84. 2 Alternatively,  confidence 
limits  can  be  calculated  for  the  proportion  32  of  84.  The 
95%  confidence  interval  for  32  of  84  (38%)  ranges  from 
23  of  84  (27%)  to  41  of  84  (49%)  using  the  continuity 
correction. 3lp1211  Thus,  by  using  statistics,  it  would  be  fair 
to  say  that  “nearly  half’  of  the  premedical  students 
would  be  discouraged  from  pursuing  a medical  career 
because  of  the  fear  of  being  sued.  This  is  a much  differ- 
ent conclusion  than  the  one  presented  in  the  article.  The 
area  of  Dr  Chuck’s  research  is  highly  intriguing,  and 
thus  it  would  be  interesting  to  statistically  quantitate  the 
raw  data  before  drawing  any  conclusions. 

THOMAS  F.  HESTON.  MD 

Southwest  Washington  Medical  Center 

PO  Box  1600 

Vancouver,  WA  98668 
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Lessons  From  the  Practice 


Hypoglycemia  in  Bosnia 

ROD  HAMER,  MD,  Santa  Barbara,  California 


During  a recent  overseas  assignment,  a general  rule 
of  medicine  was  reaffirmed  for  me:  do  not  accept 
another  physician’s  diagnosis  at  face  value.  As  a volun- 
teer to  aid  in  the  training  of  young  physicians  and  nurs- 
es in  an  emergency  department  (ER)  in  central  war-torn 
Bosnia,  I had  arrived  just  before  0800  for  my  first  day. 
An  interpreter  introduced  me  to  Dr  Asim,  a bright  and 
“take-charge”  resident.  We  toured  the  department,  and  I 
was  pleased  that  he  could  communicate  in  halting 
English. 

At  the  time,  there  was  only  one  patient  in  the  ER,  an 
older  man  in  his  60s.  He  lay  passively  on  a gurney  while 
an  aged  monitor’s  beep  verified  his  being  alive.  “What  is 
wrong  with  him?”  I asked  Dr  Asim. 

“Have  ‘strock,’”  he  replied. 

“What  will  you  do  for  his  stroke?” 

“Admit  Neuropsychiatric  Unit.  He  die,”  was  the  reply. 
At  the  time,  I was  unaware  that  after  a lengthy  wait  in 
the  ER,  the  patient  would  be  taken  to  the  neuropsychiatric 
receiving  room.  There  he  would  again  wait  for  an  admit- 
ting physician  to  do  another  assessment,  delaying  any 
treatment  another  four  or  more  hours,  if  there  were  any 
treatment. 

The  ER  tour  finished,  I had  my  first  kava  (coffee) 
break,  which  was  a social  event  of  high  priority  and  fre- 
quency. A dozen  or  more  physicians  and  nurses  from  sev- 
eral departments  sat  on  beds  and  chairs,  smoking, 
chatting,  and  sipping  the  silt-like  Turkish  coffee.  The 
“strock”  victim  lay  unattended  in  another  room  with  no 
intravenous  line,  no  oxygen,  and  no  restraints  to  prevent 
his  falling  to  the  floor.  As  far  as  I could  tell,  they  had 
“seen"  him,  made  a disposition,  and  their  attention  to  him 
had  ended. 

Driven  off  by  secondhand  smoke,  I wandered  back  to 
the  patient's  bedside  and,  out  of  curiosity,  examined  him. 
There  were  some  findings  that  seemed  to  negate  Dr 
Asirn’s  diagnosis.  There  was  no  facial  droop,  no  limb 
weakness,  and  bilateral  Babinski’s  were  present.  He  was 
awake,  and  his  eyes  slowly  followed  me.  I wondered 
about  a more  global  neurologic  problem  such  as  a meta- 
bolic encephalopathy. 


Dr  Asim  returned  from  the  coffee  festival  and  silently 
watched  me.  Was  he  upset  about  my  snooping?  Had  I, 
having  been  there  only  half  an  hour,  already  offended 
him?  I nonchalantly  asked  if  a blood  sugar  determination 
was  available.  I was  surprised  when  he  said,  “Sure,”  and 
then  astonished  when  he  said,  "Take  four  hours.” 

I suggested  we  draw  a blood  specimen  and  send  it  off 
and  then  gambled  with  my  chance  of  having  my  hunch 
validated.  At  my  urging,  a nurse  administered  25  ml  of  a 
50%  dextrose  solution.  The  response  was  dramatic.  Like 
spinach  to  Popeye,  the  D50W  bolus  awakened  the  pa- 
tient’s hypoglycemic  brain,  and  a few  minutes  later,  he 
was  asking  for  kava  and  a cigarette. 

When  the  dramatic  change  in  the  patient  occurred,  the 
Bosnians  gave  me  a round  of  applause  and  high-fives. 
Two  younger  men  appeared  at  the  bedside,  amazed  that 
their  father  was  alive  and  greeting  them.  They  had 
brought  him  to  the  ER,  were  told  that  he  was  dying,  and 
they  had  gone  to  order  a coffin,  a commodity  in  great 
demand  in  Bosnia.  The  brothers  confirmed  the  patient's 
previous  diagnosis  of  diabetes  and  that  the  father  self-in- 
jected a medicine  each  morning.  Unaware  of  its  rele- 
vance, they  had  not  told  the  staff  nor  were  they  asked. 
Soon  “Poppa”  went  home  with  them,  his  “strock”  having 
resolved. 


* * * 

“Lessons  From  the  Practice"  presents  a personal  experi- 
ence of  practicing  physicians,  residents,  and  medical  stu- 
dents that  made  a lasting  impression  on  the  author.  These 
pieces  will  speak  to  the  art  of  medicine  and  to  the  primary 
goals  of  medical  practice— to  heal  and  to  care  for  others. 
Physicians  interested  in  contributing  to  the  series  are 
encouraged  to  submit  their  “lessons"  to  the  series'  editors. 

JONATHAN  E.  RODNICK,  MD 
STEPHEN  J.  McPHEE,  MD 
Assistant  Editors 


(Hamer  R:  Hypoglycemia  in  Bosnia.  West  J Med  1996;  165:399) 
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California  Medical  Association 

Andrews,  Alan  V.,  Newport  Beach.  Died  Oct  6. 
1996.  Graduate  of  University  of  Southern 
California  School  of  Medicine,  1 954.  Dr  Andrews 
was  a member  of  the  Orange  County  Medical 
Association. 


Bailey,  Douglas  A.,  Riverside.  Died  Jan  22. 
1996.  aged  80.  Graduate  of  Loma  Linda 
University  School  of  Medicine.  1951.  Licensed  in 
California  in  1952.  Dr  Bailey  was  a member  of  the 
Riverside  County  Medical  Association. 

<*- 


Coger,  Charles  W.,  San  Jose.  Died  Aug  29, 
1996,  aged  73.  Graduate  of  Wayne  University 
School  of  Medicine,  1947.  Licensed  in  California 
in  1953.  Dr  Coger  was  a member  of  the  Santa 
Clara  County  Medical  Association. 

s*. 


Crown,  Ronald  F.,  San  Diego.  Died  Oct  10, 
1996,  aged  60.  Graduate  of  George  Washington 
University  School  of  Medicine,  1962.  Dr  Crown 
was  a member  of  the  San  Diego  County  Medical 
Society. 

Derey,  Kevin,  Orinda.  Died  Aug  21,  1996,  aged 
38.  Graduate  of  Harvard  Medical  School.  1985. 
Licensed  in  California  in  1988.  Dr  Derey  was  a 
member  of  the  Alameda-Contra  Costa  Medical 
Society. 

•a- 


Fish,  Victor  J..  Palo  Alto.  Died  Jan  1,  1996, 
aged  77.  Graduate  of  University  of  Breslau  School 
of  Medicine,  1946.  Licensed  in  California  in 
1959.  Dr  Fish  was  a member  of  the  Santa  Clara 
County  Medical  Association. 

ia- 


Hamilton,  George  R..  Los  Gatos.  Died  Jul  10, 
1995,  aged  87.  Graduate  of  University  of  Chicago 
Medical  School,  1938.  Licensed  in  California  in 
1956.  Dr  Hamilton  was  a member  of  the  Santa 
Clara  County  Medical  Association. 


Hanshaw,  Truman  R.,  Fresno.  Died  Jan  3, 
1995,  aged  80.  Graduate  of  College  of  Medical 
Evangelists.  1944.  Licensed  in  California  in  1950. 
Dr  Hanshaw  was  a member  of  the  Fresno-Madera 
Medical  Society. 


Jamison,  Ellis  T.,  Fresno/Sanger.  Died  Jun  1, 
1994,  aged  79.  Graduate  of  University  of 
California  Medical  School,  1942.  Licensed  in 
California  in  1942.  Dr  Jamison  was  a member  of 
the  Fresno-Madera  Medical  Society. 

i*. 


Mari,  Phadej.  Moreno  Valley.  Died  Jul  1996. 
aged  53.  Graduate  of  Chulalongkom  University, 
Thailand,  1968.  Licensed  in  California  in  1982. 
Dr  Mari  was  a member  of  the  Riverside  County 
Medical  Association. 


Milligan,  Joseph  R..  Fullerton.  Died  Sep  27, 
1996,  aged  72.  Graduate  of  University  of  Virginia 
School  of  Medicine,  1956.  Dr  Milligan  was  a 
member  of  the  Orange  County  Medical  Society. 


Paulson,  Frank.  Died  Jun  15,  1996,  aged  91. 
Graduate  of  University  of  Manitoba  School  of 
Medicine,  1934.  Dr  Paulson  was  a member  of  the 
Santa  Clara  County  Medical  Association. 

i*. 

Rath,  Richard  A.  Died  Jun  16,  1996.  aged  42. 
Graduate  of  Washington  University  School  of 
Medicine,  1980  Licensed  in  California  in  1981. 
Dr  Rath  was  a member  of  the  Alameda-Contra 
Costa  Medical  Society. 


Rothenberg,  Sam,  Fresno.  Died  Dec  20,  1994, 
aged  73.  Graduate  of  University  of  Colorado 
School  of  Medicine,  1947.  Licensed  in  California 
in  1948.  Dr  Rothenberg  was  a member  of  the 
Fresno-Madera  Medical  Society. 


Rubenstein,  Martin.  Oakland.  Died  Nov  11. 
1996,  aged  70.  Graduate  of  University  of  Chicago 
Medical  School,  1954.  Licensed  in  California  in 
1954.  Dr  Rubenstein  was  a member  of  the 
Alameda-Contra  Costa  Medical  Society. 


Seibert,  Warren,  Napa.  Died  Nov  8,  1996,  aged 
63.  Graduate  of  Washington  University  Medical 
School,  1957.  Dr  Seibert  was  a member  of  the 
Napa  County  Medical  Society. 

it. 


Sterling,  Allen  F.,  San  Bernardino.  Died  Oct  6, 
1996,  aged  83.  Graduate  of  State  University  of 
Iowa  School  of  Medicine,  1935.  Licensed  in 
California  in  1942.  Dr  Sterling  was  a member  of 
the  San  Bernardino  County  Medical  Society. 


Winchester,  William  W..  San  Jose.  Died  Jul  20, 
1996.  aged  83.  Graduate  of  Rush  Medical 
College.  1946.  Licensed  in  California  in  1952.  Dr 
Winchester  was  a member  of  the  Santa  Clara 
County  Medical  Association. 


Wong,  Louise  May,  Woodland.  Died  Oct  22, 
1996,  aged  47.  Graduate  of  University  of 
California.  Davis  School  of  Medicine,  1974.  Dr 
Wong  was  a member  of  the  Yolo  County  Medical 
Society. 


Young,  John  E.,  Fresno.  Died  Sep  9,  1996, 
aged  87.  Graduate  of  University  of  California 
School  of  Medicine,  1935.  Licensed  in  California 
in  1937.  Dr  Young  was  a member  of  the  Fresno- 
Madera  Medical  Society. 
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pacific  northwest 


Placement  specialists  serving  Northern 
California,  Oregon,  Washington.  City  or 
rural,  group  or  solo.  Internal  Medicine, 
Family  Practice,  OB/GYN,  Pediatrics, 
and  all  other  specialties.  No  J- 1 positions. 

Barbara  Stoefen,  President,  The  O’KaNE  GROUP 
25  NW  Minnesota  Ave,  Ste  7,  Bend,  OR  97701 
(800)  451  '0700  • FAX  (541)  389-5134 

stoefen@empnet*com 


HCR 


Health  Care  Recruiting 
NATIONWIDE 
Search  Firm 


James  Ransom 
160  NW  Irving 
Ste  201 -B 
PO  Box  1221 
Bend,  OR  97709 

(800)  323-1732 
(541)  382-1732 
FAX  (541)  317-9343 


OCC  MED,  OB/GYN, 
PRIMARY  CARE 

Marks  Medical  Placements 
2170  Century  Park  East.  #806 
Los  Angeles.  CA  90067 

Call  (310)  556-21  26 

or  (800)  665-2126 

FAX  (310)  556-1604 


WJM  Classifieds  Online: 
www.  wjmed.  com 


CALIF 

& 

WEST 

STATES 


PHYSICIANS  WANTED 


Coast  to  Coast 
Physician  Network 

We  are  in  need  of 
qualified  physicians  (B.C.  or  B.E.) 
to  fill  requests  throughout 
the  United  States. 

Call:  Julia  P.  Presley 
1-800-892-2104 

(Not  accepting  J1  visas) 


CALIFORNIA  WESTERN  STATES 

Providing  Nurse  Practitioners  & Physician  Assistants 
Permanent  Placement  Locum  Tenens 

Superior  Results  • Expertise  • Competitive  Fees 

Heidi  Bourne,  RN,  Director 
Western  Practitioner  Resources 
P.0.  Box  854,  Areata,  CA  95518 

^ 345-5859 

'/www.arcata.com/wpr 


CALIFORNIA 


Interim 

P H Y S I C I A N S. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 

Jim  Ellis  (800)  437-7676 


LIFESTYLE  IS  EVERYTHINQ! 

Offering  the  best  lifestyle  and  practice  opportu- 
nities from  Washington  to  California  to 
Florida.  We  need  primary  care  BC/BE  MD’s 
and  DO’s  for  permanent  and  locum  tenens 
positions.  We  have  civilian  positions  available 
at  military  installations.  CALL  US  or  Fax  CV 
Today! 

Catalina  Professional  Recruiters 
Tuscon  800-658-9166  Fax  520-733-4678 
Phoenix  800-657-0354  Fax  602-331-1933 
Visit  us  at  http://www.catrctr.com 


PHYSICIANS  WANTED 


Talbert  Medical  Group  of  Utah  is  a 115  Physician 
multi-specialty  group  with  7 medical  centers  along 
Utah’s  beautiful  Wasatch  front.  We  are  a dynamic, 
physician-driven  group  and  our  growth  requires 
additional  board  certified  or  board  eligible  physicians 
in  the  following  specialties: 

•Internal  Medicine 
•Family  Practice  (and  FP/OB) 

•Pediatrics 

•OB/GYN 

Positions  are  available  in  several  attractive  clinic 
locations  from  Ogden  to  Salt  Lake  City  to  Provo. 

We  provide  excellent  compensation,  benefits  and  a 
positive  work  environment. 

If  you're  not  familiar  with  Utah,  now  is  a great  time 
to  find  out  what  you've  been  missing.  Utah's  four 
seasons  offer  a wide  variety  of  outdoor  activities 
throughout  the  year.  Skiing,  cycling,  fishing,  golf, 
hiking,  camping  and  boating  are  dose  enough  to  be 
in  your  backyard.  World  class  theater,  opera,  ballet, 
symphony,  and  professional  basketball  are  also  a 
major  part  of  the  Utah  personality. 

Please  send  or  fax  CV  to: 

Professional  Staffing 
Talbert  Medical  Group 
2490  South  State  Street 
Salt  Lake  City,  Utah.  84115 
Phone  800-283-8884;  801-467-1122 
Fax  801-461-6821 


TROPICAL!! 


KAUAI!  $130K.  GUAM-Warm  Ocean.  S130K. 
San  Jose,  CA.  Seattle.  FamilyPrac/Internists: 
S120-S140K  Base  Guarantee.  Incentives. 
Benefits.  Not  J-1/H-1  jobs.  CV's: 

LAM  Associates,  Dept  W,  444  Flobron  Ln,  #207H, 
Honolulu,  HI  96815-1229. 

Oahu  PH:  808  947-9815. 

Call  Pat  Lam,  10:30am-8pm  PST:  1-800-258-4526. 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens. 
Send  CV  to: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 


Since  1979 
the 

Int^lm 

P HYSICIANS. 


Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practicing 
medicine.  FYactice  near  home  or  travel  the  country. 
We  will  coordinate  all  your  travel  details  and  pro- 
vide you  with  the  best  occurrence  malpractice  poli- 
cy available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future 


Call  today!  (800)  333-7828 


WJM  Classifieds 
Where  Physicians 
Find  Positions 
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Primary 

Care 

OREGON  & 

S.W.  WASHINGTON 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to 
380,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  full-time  and 
part-time  opportunities  in  general  fam- 
ily practice  for  BC/BE  Family 
Physicians  in  Salem,  OR  and 
Longview,  WA  and  Internists  in 
Salem,  OR.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J. 
Weiland,  M.D.,  Regional  Medical 
Director,  NORTHWEST  PER- 
MANENTE, P.G.,  500  NE 
Multnomah  Street,  Suite  100, 
Portland,  OR  97232-2099.  EOE. 

Pi 

KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 

Physicians  and  Surgeons 


The  Physician  Alliance  Group 

is  a nationwide  physician  referral  service.  We  special- 
ize in  generating  high-income  opportunities  in  desirable 
communities  with  little  or  no  HMO  or  Medicare  pene- 
tration. Some  communities  are  less  urban  than  others. 
Assistance  with  state  licensure,  hospital  privileges, 
relocation,  housing,  health  insurance,  pension  and  prof- 
it sharing,  CMF  dues,  and  student  loan  repayment 
available.  Paid  vacation  up  to  six  weeks  and  income 
guarantee  with  productivity  bonus  incentive  also  avail- 
able. Please  forward  your  C.V.  to: 

Physician  Alliance  Group 
8635  West  Sahara  #644wjm 
Las  Vegas,  NV  59117 
(800)  500-3787;  FAX  (702)  360-8990 


OPENING  FOR  UROLOGIST 
CARL  T.  HAYDEN  VA  MEDICAL  CENTER 

Forget  office  worries.  Enjoy  predictable 
hours,  reduced  stress.  Call  schedule  and 
super  Phoenix  living.  Congenial  Urology 
staff.  Excellent  benefits  and  covered  mal- 
practice. 

Contact  Vern  Urich,  MD,  (602)  222-6426 
VA  Medical  Center 
650  E Indian  School  Road 
Phoenix,  A Z 85012 

An  Equal  Opportunity  Employer 


PHYSICIANS  WANTED  PHYSICIANS  WANTED 


LOCUM  TENENS 
PERMANENT  PLACEMENT 


TRACY  ZWEIG 
ASSOCIATES 


A Physician  Placement  Firm 

(805)  641-9141  • (800)  919-9141 
FAX  (805)  641-9143 


PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 135  physician  multispecialty  group,  is  seeking 
BC/BE  internist  to  associate  with  17  person 
department.  Position  located  at  a new  satellite 
office.  The  main  clinic  is  25  miles  north  of  Seattle 
and  has  5 rapidly  expanding  satellite  offices. 
Opportunity  for  exceptional  personal/profes- 
sional lifestyle.  Position  offers  competitive  salary 
with  excellent  benefits.  Available  October  1996 
Send  CV  to  J.C.  Finley,  MD,  Medical  Director, 
The  Everett  Clinic,  3901  Hoyt  Avenue,  Everett, 
WA  98201 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp 

WEST/MIDWEST:  Opportunities  for  Primary 
care  physicians  in  rural/small  towns.  Great  fam- 
ily communities.  Hunting,  fishing,  skiing,  abun- 
dant outdoor  activities.  Excellent  salary  and  ben- 
efits. Call  FHS  in  Butte,  MT:  (888)  494-8456  or 
Fax  CV:  (406)  494-1456. 

International  HIV  Research  Position  - The 

Division  of  Allergy  and  Infectious  Diseases  at  the 
University  of  Washington  is  recruiting  a full-time 
faculty  member  at  the  assistant  professor  level. 
The  closing  date  for  applications  is  January  14, 
1997.  Requirements  include:  MD  with  board  eli- 
gibility or  certification  in  infectious  diseases, 
MPH  in  epidemiology,  and  international  HIV 
research  experience  with  perinatal  transmission 
trials.  Position  involves  participation  in  HIV 
research  projects  in  Kenya,  advising  of  foreign 
scholars  in  International  AIDS  Research  and 
Training  Program,  and  clinical  responsibilities  at 
University  of  Washington  hospitals.  Reply  to:  Dr 
Joan  Kreiss,  University  of  Washington, 
Harborview  Medical  Center,  Box  359779,  325 
Ninth  Avenue,  Seattle,  WA  98104-2499;  tele- 
phone 206-731-8055.  The  University  of 
Washington  is  building  a culturally  diverse  facul- 
ty and  strongly  encourages  applications  from 
female  and  minority  candidates.  The  University 
is  an  Equal  Opportunity/Affirmative  Action 
employer. 


CALIFORNIA  - Emergency  Medicine/Family 
Practice-California  Emergency  Physicians 
Medical  Group  is  a partnership  of  Emergency 
Medicine  and  ambulatory  care  specialists  con- 
tracting with  over  35  Emergency  depts  and  10 
ambulatory  care  centers  in  Northern,  Central, 
and  Southern  California.  We  are  seeking  BC/BP 
Emergency  Medicine  and  Family  Practice 
Physicians.  We  offer  attractive  compensation, 
ownership,  health,  disability,  and  retirement 
benefits.  Send  your  CV  or  contact  John 
Gravette,  CEP,  2101  Webster  Street,  Suite  1050, 

Oakland,  CA  94612,  (800)  842-2619. 

ARIZONA:  We  are  seeking  general  internists  to 
join  our  multispecialty  group  Our  practice 
encompasses  a large  city  area  in  the  Southwest. 
All  corporate  benefits  are  available.  Please  reply 
to:  Saul  J.  Blair,  2620  N.  3rd  Street,  Suite  102, 
Phoenix,  AZ  85004. 

SAN  FRANCISCO  BAY  AREA-Fuli  scope  family 
physician  needed  at  La  Clinica  de  La  Raza,  a pro- 
gressive non-profit  Community  Health  Center  in 
the  San  Francisco  Bay  area  Current  California 
license,  family  practice  BC/BE  Bilingual 
English/Spanish  or  Cantonese  preferred  Salary 
plus  extra  pay  for  hospital  work.  Excellent  fringe 
benfits.  Opened  until  filled.  Send  CV  to:  Patricia 
Royball,  Personnel  Manager,  La  Clinica  de  La 
Raza,  1515  Fruitvale,  Oakland,  CA  94601-2322, 
(510)  535-4090  or  Fax  (510)  535-4128.  EOE 
MAYBE  THERE'S  MORE  THAN  THE  DAILY 
DRIVE  TO  AND  FROM  THE  OFFICE!  Give  your- 
self the  financial  freedom  to  practice  medicine  the 
way  you  want!  For  more  information  or  informa- 
tion on  where  to  attend  a free  business  briefing, 
call  Fares  Arguello,  MD  at  (801)  484-6686. 
COLORADO-Thriving  innovative  geriatrics 
group  practice  seeks  BC/BE  IM/FP  (CAQ  desir- 
able) for  primary  care  setting.  Patient  care  with 
opportunities  for  teaching  and  research 
Competitive  salary  and  benefits,  partnership 
potential.  Reply  with  CV  to  Alan  Lazaroff,  MD, 
1601  Lowell  Blvd,  Denver,  CO  80204  or  call 
(303)  899-5239 


BOARD  REVIEW 


IM  BOARD  REVIEW-Start  early  with  videos,  Text 
or  register  for  the  course  May  20-25,  1997  at 
Columbus  Ohio.  Call  for  info:  614-631-2756. 


PRACTICES  FOR  SALE 


SALE,  SOLO  FAMILY  PRACTICE.  Established 
1961.  Available  1/1/97.  Hayward,  CA.  (San 
Francisco  East  Bay.)  Fully-equipped  office  with 
experienced  staff.  Across  from  hospital.  Flexible 
terms.  (510)  581-6268. 


OFFICE  SPACE  AVAILABLE 


Los  Angeles  Area 

Office  space  available  in  the  Doctors  Towers 
adjacent  to  Queen  of  Angels-  Hollywood 
Presbyterian  Medical  Center.  Full  amenities. 
Will  build  to  suit  tenant.  Medical  suites  to 
share  also  available.  On-site  manager. 

Call  (21 31  913  4911 
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YSICIANS 


We  are  announcing  opportunities  for 
you  to  serve  your  country  as  an  Air  Force 
v Reserve  physician/officer.  You  can  make 
new  professional  associations,  obtain 
CME  credit  and  help  support  the  Air 
' Force  mission.  For  those  who  qualify, 
retirement  credit  can  be  obtained  as 
well  as  low  cost  life  Insurance.  One 
weekend  a month  plus  two  weeks  a 
\ year  or  less  can  bring  you  pride  and 
satisfaction  In  serving  your 
country. 

CALL  TODAY!  (800)253-6189 


CAPTYOUEl 

151  N.  SUNRISE,  STE 1106 
ROSEVILLE,  CA  95661 

Name 
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NO 

Medical  specialty 

Date  of  Birth 

AIR  FORCE  RESERVE 

A GREAT  TO  SERVE 
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Any  article  printed  in  WJM 
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Prices  are  based  upon  article 
length  and 
quantity  ordered. 

Call  Allison  Spearman  for 
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Arizona  Medical  Association,  Inc 

810  W Bethany  Home  Rd,  Phoenix  85013. 
(602)  246-8901 . Annual  Meeting:  June  5-7, 
1997,  Loews  Ventana  Canyon  Resort, 
Tuscon. 


California  Medical  Association 

PO  Box  7690,  San  Francisco  94120-7690. 
(415)  541-0900.  Annual  Meeting:  March 
21-25,  1997,  SF  Hilton,  San  Francisco. 


Hawaii  Medical  Association 

1360  S Beretania,  Honolulu  96814.  (808) 
536-7702.  Annual  Meeting:  October  18-20, 
1996,  Kauai  Marriott,  Lihue. 


Idaho  Medical  Association 

305  W Jefferson,  PO  Box  2668,  Boise 
83701.  (208)  344-7888.  Annual  Meeting: 
July  23-26,  1997,  Sun  Valley  Inn,  Sun  Valley. 


Nevada  State  Medical  Association 

3660  Baker  Lane,  Reno  89502.  (702)  825- 
6788.  Annual  Meeting:  May  1-4,  1997, 
Sheraton  El  Conquistador  Hotel,  Tuscon,  AZ. 


New  Mexico  Medical  Society 

7770  Jefferson  NE,  Suite  400,  Albuquerque 
87109.  (505)  828-023 7.  Annual  Meeting: 
May  9-10,  1997,  Albuquerque,  NM. 


Wyoming  Medical  Society 

PO  Drawer  4009,  Cheyenne  82003-4009. 
(307)  635-2424.  Annual  Meeting:  June  11- 
14,  1997,  Jackson  Lake  Lodge,  Moran. 
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Welcome  to  BloodLine™,  the 
Online  Hematology  Resource.  Thousands  of 
hematology  professionals  visit  BloodLine™ 
each  month  for  the  latest  blood-related 
editorial  content,  research,  classified  ads, 
meeting  announcements,  organization 
information,  web  resources  and  industry 
news  available  on  the  Internet.  Committed 
to  fulfilling  the  comprehensive  academic 
{ and  professional  needs  of  hematology 
I physicians,  researchers  and  scientists, 

1 BloodLine™  offers  all  the  hematological 

$ resources  you  need  to  stay  on  the 
S3©  cutting  edge  of  your  field. 


Now  Presenting 


The  next  time  you’re  online,  be  sure  to  visit  BloodLine™  Forum  for  the  highest  quality  hematology- 
specific  original  content  on  the  Internet.  BloodLine™  Forum’s  monthly  original  articles,  journal 
commentaries,  book  reviews,  medical  news,  practice  management  advice,  CME  information  and  other 
valuable  content  provide  all  the  hematology  research,  resources  and  news  you  need  to  stay  ahead  in 
your  field.  BloodLine™  Forum — the  latest  blood-related  information  you  need,  all  in  one  place. 


Have  classifieds,  meeting  announcements,  press  releases  or  manuscripts  you’d  like  to  submit  to  Bloodline™  ? 
E-mail  your  important  hematology-related  information  to: 


Editor  Julie  Rutherford 

julier@cjp . com 
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Carden  Jennings  Publishing  Co.,  Ltd.  • 1224  West  Main  St.,  Suite  200  • Charlottesville,  Virginia  22903-2858 


(804)979-4913  • Fax  (804)  979-4025 


On-Staff... 

The  All-Night  Staff. 


2:35  AM  Prints  tracer  letters  to  all  insurance  carriers  who  are  late 
in  paying.  Sends  appeal  letters  to  those  carriers  who 
have  underpaid.  Produces  letters  to  patients  identifying 
those  services  denied.  Makes  notations  of  correspon- 
dence in  patient  records. 

2:48  AM  Produces  personal  letters  to  recall  patients  tor  return 
appointments.  Notes  the  follow-up  on  each  patient's 
record. 


3:15  AM  Checks  the  appointment  calendar  for  the  day  and  prints 
an  accurate  schedule  for  each  provider.  Prepares  a 
superbill  for  each  patient  due  in  for  the  day. 


3:50  AM  Automatically  dials  and  transmits  yesterday's  claims  to 
Medicare  and  Medi-Cal.  Prints  receipt  acknowledg- 
ments and  makes  notations  of  the  claim  process  in 
each  patient's  record. 


4:22  AM  Reviews  all  patients'  ledgers  and  builds  a report,  listing 
each  collection  job  for  the  next  day. 

5: 1 0 AM  Performs  critical  full  system  backup  on  tape  drive. 

7:35  AM  Turns  on  coffee  maker. 

7:45  AM  On-Staff  2000  awaits  your  arrival  with  all  completed 
paperwork  and  a hot  pot  of  coffee! I! 


When  are  you  going  to  start  saving? 
Call  1-800-523-5977,  Today! 


On-Staff  2000  comes  standard  with  electronic  claim  submission, 
electronic  posting  of  EOMB  and  electronic  verification  of  eligibility. 


PRIME  CLINICAL  SYSTEMS,  INC. 

80  South  Lake  Avenue,  Pasadena,  CA  91101 
Southern  California  Office  (818)  449-1705 
Northern  California  Office  (510)  275-3113 


